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ABSTRACT OF DISSERTATION

CAREGIVERS’ INFLUENCE ON PATIENTS’ HEART FAILURE SELF-CARE,
HOSPITAL READMISSION AND MORTALITY
Background: Heart failure (HF) is a leading cause of hospitalization, readmissions, and
death in the United States. Patients hospitalized for HF are at risk for readmission, inhospital mortality, and early post-discharge death. In the United States, inpatient care has
been estimated to cost $83,980 over the lifetime of each patient with HF. The majority of
patients with HF depend on caregiver support for successful HF self-care, which is
essential for optimal patient outcomes. Support from caregivers is thought to be
important for better self-care, and lower readmission and mortality rates. Yet, there are
few studies considering the influence of caregivers on HF patient self-care, readmission,
and mortality.
Objective: The purpose of my dissertation was to determine the influence of HF
caregivers on patient self-care, readmission, and mortality. The specific aims of this
dissertation were to: (1) to determine if caregiver depressive symptoms mediate the
relationship between family functioning and caregiver quality of life, (2) to determine if
there is an association between living arrangements (living with someone vs. living
alone) and all-cause readmission and death in patients with HF, and (3) to determine the
efficacy of an in-hospital, multi-session, educational intervention for caregivers on heart
failure patients’ self-care and 30 day readmission rate, and to evaluate the efficacy of the
intervention on caregivers’ knowledge, self-efficacy and perceived control.
Methods: Specific aim one was addressed by a secondary analysis of data from onehundred and forty-three HF caregivers recruited from an outpatient clinic. Multiple
regression with mediation analysis was used to determine whether depressive symptoms
mediated the relationship between family functioning as measured using the three scales
of the Family Assessment Device (i.e., general, problem-solving, communication) and
caregiver quality of life. Specific aim two was addressed by a retrospective chart review
of all 398 patients with a primary diagnosis of HF admitted to an academic medical
center in one year. We collected data on patient sociodemographic, clinical
characteristics, and patient living condition. The independent association of living alone
with all-cause readmission or all-cause death was evaluated using Cox proportional
hazards modeling adjusting for covariates. Specific aim three was addressed using a two-

group (educational intervention for caregivers of patients with heart failure vs. usual
educational care), prospective, repeated measures randomized controlled trial of 37
patient and caregiver dyads in which caregivers only received in-hospital HF education.
Outcome measures included patient self-care, and patient all-cause readmission or allcause death, as well as caregiver self-efficacy, knowledge, and perceived control. Patient
self-care, and caregiver self-efficacy, knowledge, and perceived control were assessed at
baseline (in hospital), at discharge, 7 and 30-days after patient discharge. Patient
readmissions and death were assessed by a phone call at 30-days follow-up. The
intervention directed only at caregivers consisted of three in-hospital, educational
sessions with telephone follow-up. The educational sessions were designed to deliver HF
information and skills to caregivers, thereby providing them with the resources needed to
improve their self-efficacy, perceived control and HF knowledge thus improving patient
self-care and readmission rates.
Results: Specific aim one: The three subscales of the Family Assessment Device
predicted depressive symptoms (p < 0.001) and caregiver quality of life (p < 0.001).
Depressive symptoms also predicting caregiver quality of life (p < 0.001). The inclusion
of depressive symptoms in the final model with each subscale of the Family Assessment
Device (i.e., general family functioning, problem-solving, communication) decreased the
significance of family functioning as a predictor of caregiver quality of life indicating
mediation by depressive symptoms. Specific aim two: Heart failure patients living with
someone experienced a significantly longer time to rehospitalization than those living
alone (290 vs. 201 days, p=0.005). In a Cox regression hazard regression model,
adjusting for covariates, patients who lived alone were 1.42 times more likely to be
rehospitalized one year after discharge than those who lived with someone (p=0.013).
The relationship between living alone and all-cause death was not significant after
adjustment for covariates. Specific aim three: A linear mixed-model analysis revealed
that patients whose caregiver was in the intervention group had significantly better selfcare maintenance (p<0.001) and self-care management (p <0.001) across time. Cox
survival analysis demonstrated that patients whose caregiver did not receive the
educational intervention were 11 times more likely (p=0.002) to experience cardiac
readmission than patients whose caregiver did receive the educational intervention.
Caregivers who received the educational intervention had higher perceived control (p <
0.001) for up to 30-days post-intervention versus the control group, however, there were
no differences between caregiver groups in self-efficacy and HF knowledge.
Conclusion: In this dissertation, we found caregivers to play an important part in
improving patient outcomes of self-care and readmission after discharge from a
hospitalization for HF. Future large-scale studies are needed to develop and test
interventions focused on caregivers to improve both patient and caregiver outcomes.
Such studies will assist clinicians in understanding how better to support caregivers in
their ability to positively influence HF self-care and readmission rates in patients with
HF.
KEYWORDS: caregivers, heart failure, self-care, caregiver education, caregiver support
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CHAPTER ONE
Introduction
Heart failure (HF) is a leading cause of hospital readmissions and death in the
United States (U.S.) and worldwide.1 Heart failure affects approximately 6.5 million
people over the age of 20, with the prevalence expected to increase by 46% in the U.S.
population by 2030, affecting approximately 8 million people. 2,3 At 40 years of age, the
lifetime risk of developing HF for both men and women is 20% regardless of age.1
Survival of patients with HF is improving over time related to new technologies and
pharmaceuticals, yet most HF management still takes place at home. 4 Unplanned
readmissions for HF patients result in a total expenditure exceeding 40 million dollars in
the U.S. alone.1 Given that more than half of HF readmissions are deemed to be
preventable, with most attributed to poor self-care, there is a clear need to improve HF
self-care to prevent poor HF patient outcomes.5
Recently, a published meta-analysis of 20 randomized controlled trials confirmed
that improvement in patients’ HF self-care is associated with decreased mortality and
readmission rates.6,7 Self-care is defined in heart failure as a process of decision-making
and behaviors influencing actions to maintain health stability, to recognize symptoms of
changes in condition, and to respond deliberately to those changes. 8 Heart failure
patients practicing successful self-care have fewer readmissions, better quality of life and
lower mortality than those performing poor self-care.9-11 However, most patients do not
perform HF self-care successfully.12 Heart failure patients are on multiple medications,
follow a specific low sodium diet, and monitor their daily weight making HF self- care
very difficult. Major characteristics that are known to inhibit a patient’s ability to perform
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self- care is the presence of co-morbidities, cognitive impairment, depressive symptoms,
anxiety, and poor health literacy.13
Because HF self-care is resource-intensive involving complex treatment plans,
most patients require assistance from caregivers in performing successful self-care.14
Heart failure patients rely on caregivers to facilitate their ongoing well-being by
contributing to HF self-care through related tasks such as medication management,15 and
dietary sodium adherence16 which is shown to improve self-care and HF
readmissions.17,18 However, the current evidence related to caregiver influence on HF
patient outcomes is lacking. The conceptual model influencing this dissertation is a
combination of the Individual and Family Self-management theory,19 social cognitive
theory (SCT),20 and social support theory (Figure 1.1).21 Social relationships have
considerable influence on the health of individuals with HF. The conceptual framework
for this dissertation (Figure 1.1) is influenced by the Individual and Family SelfManagement framework,19 social cognitive theory (SCT) and social support theory.20,19,21
The concept of family and support from others is very significant to self-care. The
Individual and Family Self-Management framework outlines the relationship between
individual, family and clinical factors and self-care within a contextual environment.19
What makes this model unique is the integration of variables from family and other social
resources within into the context in which self-care is performed, the home. This model
identifies family and social structural factors that influence individual self-care behaviors
as part of HF treatment adherence. Social cognitive theory (SCT) is also integrated into
this conceptual model. Social cognitive theory suggests that encouragement, persuasion,
role modeling, and ongoing support from a family or person in which the individual has a
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close social relationship can positively influence the patients’ own efficacy judgments,
thus improving their health behavior. Caregivers or others living with the patient who are
confident in their patients’ ability to perform self-care are more likely to offer words of
encouragement. Evidence supports that people tend to pursue the tasks they know they
can accomplish and avoid the ones they know they cannot.20 Patients obtain normative
guidance through comparison of similar behaviors within their social environment. This
influence can occur through simple observations or the verbal persuasion of others. Since
norms for health behavior are learned from the social environment, assistance and
support from family members or close others can be very influential in changing or
sustaining health behavior.22 Social support theory posits that social support is one of the
major influences on health behaviors.21 The exchange of social support is the major basis
of developing and maintaining social relationships.23 Support interventions often use
existing social support, social exchange, and social influence processes such as modeling
and verbal persuasion.
In this dissertation, it is hypothesized caregivers support patients with HF through
direct social links such as those who assist in bedside self-care but also through indirect
means such as those living in a household with the patient many tasks. Heart failure selfcare education can optimize the caregiver role increasing their self-efficacy, perceived
control and knowledge which is needed for successful patient self-care. The mechanisms
by which caregivers influence patient outcomes of self-care, readmission and mortality
has not been clearly defined. This dissertation will help to quantify some of their
influence on the outcomes of HF self-care, readmissions and mortality.
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The purposes of this dissertation were to: (1) to determine if caregiver depressive
symptoms mediate the relationship between family functioning and caregiver quality of
life, (2) to evaluate the association between living arrangements (living with someone vs.
living alone) on all-cause death and rehospitalization in patients with HF (3) to evaluate
the effectiveness of an in-hospital, three-session, interactive, caregiver only, educational
intervention aimed at improving caregiver self-efficacy, HF knowledge, and perceived
control thus improving patient self-care and readmission rate.
Family Functioning, Caregiver Depressive Symptoms, and Quality of Life
Caregiving for patients with HF exacts a massive toll on the well-being of
caregivers with them frequently describing caregiving for HF patients as overwhelming.24
Caregivers suffer from depressive symptoms at four times the rate of non-caregivers.25
Depressive symptoms are common in HF caregivers26-29 with greater than 30% of
caregivers experiencing depressive symptoms.28 Some studies report depressive
symptoms among HF caregivers to be equal to or worse than depressive symptoms in
patients with HF.27,28 Depressive symptoms in caregivers are associated with poor quality
of life. For example, Pressler and colleagues,30 found depressive symptoms at baseline in
caregivers of patients with HF to predict a worse caregiver quality of life at a 4-month
follow-up. Depressive symptoms are a known predictor of poor caregiver quality of life.31
Quality of life is defined in this study as the perceived quality of an individual's
daily life, that is, an assessment of their well-being or lack thereof including all
emotional, social and physical aspects of the individual’s life. 32 Investigators also
discovered poor caregiver quality of life to be associated with poor patient quality of life
which is associated with an increase in patient readmissions and mortality.33-36 Factors
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other than depressive symptoms like family functioning can influence caregiver quality
of life.37,38
It is well known that a person who has a chronic illness can disorganize the life of
the entire family and disrupt the family’s overall lifestyle.39 Caregivers often report
insufficient support from family members with a lack of appreciation for their efforts.40-42
Caregivers report families as being neglectful to them as well as offering inadequate
emotional, informational and tangible support for their caregiving activities. 43-46
Caregiving for a patient with HF can be a very daunting task that carries with it stress
directly related to caregiving activities involving the family environment.
Family functioning refers to the relationships and emotional connections between
members within the family system.47 Poor family functioning can have negative effects
on caregivers due to family conflict or lack of cohesion between patient, caregiver and
family members.48 Conflictual or poor functioning families are apt to provide less
assistance to caregivers causing them increased depressive symptoms leading to a poor
quality of life.49 Prior studies suggest that family functioning plays an important role in
determining caregiver quality of life; however, there is little evidence in the HF
population and what is reported is conflictual. 48,50-52 Two studies have examined the
relationship between family functioning and HF caregiver quality of life with conflicting
results.30,53 The association between family functioning and caregiver depressive
symptoms has not yet been examined in the HF population, but research in other
populations find poor family functioning to be a predictor of depressive symptoms.54,55
Considerable research has demonstrated that there is a strong association between
depression and impaired family functioning.56,57 58,59 The relationship between poor
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family functioning and depression is certainly present, but it is unclear if the family
dysfunction maintains the depression or if the depression maintains family dysfunction. It
is also unclear in the HF population the underlying mechanism between family
functioning and caregiver quality of life. Therefore, exploration and understanding of the
relationship between family functioning, caregiver quality of life, and depressive
symptoms are important in designing appropriate interventions to assist in improving
caregiver outcomes.53,60 Some patients do not self-report having caregiver support at
home, however they may report living arrangements indicative of support from someone
living in their household.
Living with Someone and Heart Failure Readmission and Mortality
Socioeconomic factors are implicated as impacting HF patient outcomes of
readmission and mortality 61,62 The social environment of a HF patient can inhibit or
promote the successful management of HF.63 Living arrangements of living with
someone or a having a partner is reported to be a high form of support, and those patients
with HF who are married are shown to have a lower readmission, and mortality rate and
even higher event-free survival.61,64 However, it is not known if living with someone is as
protective as being married against poor HF outcomes such as readmissions and mortality
in patients with HF. The term “being married” does not necessarily indicate whether a
person is actually living alone, or with others or in a collective household. 61,64,65 It is
reported that the proportion of U.S. adults who are currently married are at a historic low.
66

Over the past quarter century, the share of men ages 50 years and older who are

married has declined from 78% in 1990 to 67.3% in 2015.67 Another big change in living
arrangements has to do with the increase in non-family households.68 More Americans
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are living alone. In fact, the percent of households with only one person climbed from 17
percent in 1970 to 27 percent in 2012.68 In 2011, there were eleven million one-person
households maintained by individuals 65 years and older.68 We have evidence available
on the influence of marital status on patients with cardiovascular disease. In a recent
review of 35 studies of the evidence related to the influence of marital status or being
single on cardiovascular risk, investigators reported marital status to be associated with
lower cardiovascular risk factors and better health status, including all-cause mortality.69
Heart failure patients who are married are shown to have less readmissions and better
survival.15,61,70-73 However, few studies have examined the influence of living
arrangements such as living with friends, a partner or a family member on HF patient
outcomes of self-care, readmission and mortality.61,74,75 Therefore, in assessing the effects
of potential support from living with someone on mortality and readmission risks, we
need to look beyond the role of legal marital status and investigate living arrangements
more directly.
Any individuals acting as support to patients at home may serve as a critical
extension of the formal health care system, and supporting these individuals has recently
emerged as a national public health priority. Recently, the American Heart Association
released a statement emphasizing the need to focus on self-reported social determinants
such as living arrangements when forming a treatment plan for patients with HF.76
Therefore, it is essential to determine if the same positive relationship for patient
outcomes exists for those patients who do not have spouses, but who receive assistance
from within their realm of social relationships i.e. their social network such as from
partners, friends or family. Once individuals who provide support for patients are
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identified, it is important to determine the resources needed for those living with them to
continue their support. 77-79 Identified support sources such as those living with the
patient should be incorporated in HF self-care patient assessments and educational
interventions as important sources of support in order to facilitate and enhance successful
self-care.
Caregiver Education and Patient Self-Care, and Readmission
Readmission rates within 30-60 days of HF patients’ discharge is 15% and 30%
respectively, with the highest rate among those patients admitted to the hospital over the
age of 65.80 Heart failure self–care education has been the cornerstone for enhancing the
'patients' ability to perform HF self-care thus preventing readmissions.81 However,
patients most often perform self-care with the assistance of others such as caregivers.
Even though support from caregivers are essential to successful HF self-care, they are
often not included in HF discharge education. Caregivers describe feeling overlooked,
neglected and unprepared to assist the patient in self-care after discharge.26,82-86
Caregivers assist patients in self-care activities such as medication administration, dietary
sodium restriction, symptom monitoring, and treatment decisions.87 Most patients
experience at least two changes in their usual medications during hospitalization with
modifications in diet and fluid restrictions, making self-care difficult after discharge.66
Caregivers can act as resources and proxies for self-care making it vital for their
involvement in HF discharge education.88,89 If patients cannot participate in discharge
education and caregivers are not included, patients are at higher risk for readmission and
death post-discharge.90 Therefore, national guidelines9,13,91,92 recommend including
caregivers in HF discharge education, yet this is not routinely practiced.79 Caregivers if
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adequately educated, had the opportunity because of time spent with the patient to
positively influence HF self-care and patient readmissions.20,93
Self-efficacy, perceived control and HF knowledge are a few personal
characteristics that are considered personal assets in providing resolve to manage chronic
illness.94, 95-97 Caregiver self-efficacy for HF patient self-care is the feeling of confidence
the caregivers has in their ability to keep the patient free of HF symptoms.8,98 Recent
evidence supports the importance of caregiver self-efficacy in HF patient self-care. One
investigator reported results of the two hierarchical regression analyses suggested that
caregiver confidence significantly affected caregiver’s contribution to both self-care
maintenance and to self-care management.99 Caregiver perceived control can influence
their perception of their ability to help the heart failure patient manage their illness.
Research in HF and other chronic illness populations has suggested that caregiver
perceived control is associated with better self-care. 100-102 In order to be a competent
resource for HF patient self-care, accurate HF knowledge is needed. Knowledge about
the condition in which self-care is being performed has found to be a determinant for
successful self-care. 16 Evidence from other HF chronic illness populations have shown
improving caregiver characteristics such as self-efficacy, perceived control and HF
knowledge with education and training to have a positive influence on patients’ self-care
thus improving patient outcomes.103-108
Caregivers and patients share a relationship and social interaction over time. In
this relationship, caregivers and patients can influence each other’s behaviors. 109 For
example, the problem-solving skills of HF caregivers are reported to be associated with
levels of depression and satisfaction in patients, 110 patients and caregivers with higher
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depressive symptoms were reported to be more likely to report their own quality of life as
poor28 and social factors, such as marital status and living alone, are shown to be
associated with patient HF self-care, readmissions, and survival.
Conclusion
This dissertation will fill in some of the gaps with greater understanding and
quantification of caregivers’ influence on HF caregiver and patient outcomes. Even
though most HF patients have caregivers to assist them in self-care, caregiver
characteristics, and their influence on patients’ outcomes is rarely included in
interventions or measured. Therefore there are significant gaps in what is known about
the influence of caregivers to heart failure patient outcomes of self-care, readmission, and
mortality. Understanding the influence of HF caregivers on patients’ outcomes can help
establish novel interventions targeting caregiver education and resources toward
caregivers’ behaviors at improving patient self-care, readmissions, and mortality.
Aims of the Dissertation
Therefore the specific aims of this dissertation are to: (1) to determine if there is a
relationship between family functioning, caregiver quality of life and depressive
symptoms and if depressive symptoms mediate the relationship between family
functioning and caregiver quality of life, (2) to determine efficacy of living with a family
member, partner or friend on HF patients’ readmission and mortality, (3) and to
determine the effect of an educational intervention aimed at caregivers of hospitalized HF
patients on caregiver characteristics of self-efficacy, perceived control and knowledge on
improving patient self-care and readmissions.
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Summary of Subsequent Chapters
Chapter Two is a report of a secondary data analysis we conducted to determine
the mediating effects of caregiver depressive symptoms on family functioning and
caregiver quality of life. The sample was from an HF outpatient clinic at a tertiary care
hospital. Depressive symptoms in HF caregivers are associated with poor health.
Research regardless of gender, age, social participation and quality of social support
received unhealthy lifestyles has shown that family functioning has a close relationship
with depressive symptoms. 39,111-115 However, the causal mechanisms between family
functioning and caregiver quality of life has not been clearly understood. Mediation
analysis will provide insight into the workings of the relationship between family
functioning, caregiver depressive symptoms and caregiver quality of life so that
appropriate interventions can be developed improving caregivers outcomes thus
preventing poor patient outcomes.
Chapter Three is an analysis of the association between living with a family
member, partner, or friend on and patient outcomes of readmission and mortality. This
was a retrospective chart review. Data were collected from an electronic medical record.
Being married and having social support is shown to provide some protection against
readmission and mortality in the HF population.61,116 Living alone is a known risk factor
for higher readmission rates and mortality.72,73 However, the influence of living with
someone in the same household on HF patient outcomes of readmission and mortality is
unclear. It is hypothesized that those HF patients living with someone with have better
all-cause readmission and mortality rates than those living alone. Cox regression analysis
was performed to determine the association between living with someone versus living
alone on all-cause readmission and death. Identifying patients at high risk of readmission
11

and mortality can assist in the development of interventions to improve post-discharge
outcomes of readmission and death.
Chapter Four is a randomized clinical trial of the influence of delivering an HF
self-care educational intervention to caregivers of hospitalized HF patients on caregiver
characteristics of self-efficacy, perceived control and HF knowledge on patient outcomes
of self-care and 30-day readmissions. The sample consisted of 37 patient-caregiver dyads
recruited while the patient was admitted to a tertiary care hospital. Education was given
to caregivers only in three, in-hospital sessions with data being collected at baseline, after
the intervention, before discharge and per telephone follow-up at 7 and 30-days after
discharge. Univariate and Cox analysis was performed to determine the association
between caregiver characteristics and patient outcomes of self-care and 30-day
readmission. This chapter will provide insight into how educating caregivers of HF
patients can influence patient outcomes of HF self-care and readmissions.
In Chapter Five, a summary, discussion, and conclusions are presented with
implications from these studies and recommendation for future research to advance our
understanding of the relationship of caregiver characteristics to patient outcomes.
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Figure 1.1 Conceptual framework
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CHAPTER TWO
The Mediator Effects of Depressive Symptoms on the Relationship between Family
Functioning and Quality of Life in Caregivers of Patients with Heart Failure

14

Abstract
Background: Caregivers of patients with heart failure (HF) commonly report depressive
symptoms and poor quality of life (QOL) and these may be related to poor family
functioning. Caregiver depressive symptoms and poor QOL are predictors of risk for
poor caregiver health. Understanding the relationship between depressive symptoms,
family functioning, and caregiver QOL is necessary for the development of successful
interventions to improve caregiver health.
Aim: The aim of this study was to examine the mediator effect of depressive symptoms
on the relationship between family functioning and QOL in the HF caregiver.
Methods: A secondary data analysis of 143 caregivers of patients with HF was
conducted. Caregivers completed measures evaluating depressive symptoms (The Patient
Health Questionnaire-9), family functioning (Family Assessment Device three subscales
of general functioning, problem-solving and communication) and QOL (physical and
mental health subscales of the Short Form-12).
Results: The three subscales scores of the Family Assessment Device, general, problemsolving and communication, predicted depressive symptoms (p < 0.001, p < 0.001, p <
0.001, respectively), as well as caregiver physical (p = 0.002, p = 0.013, p = 0.002,
respectively) and mental quality of life (p < 0.001, p < 0.001, p < 0.001, respectively).
Depressive symptoms predicted physical (p < 0.001) and mental (p < 0.001) QOL. The
inclusion of depressive symptoms in the final model with each subscale of the Family
Assessment Device decreased the significance of general (p = 0.219), problem-solving (p
= 0.387) and communication (p = 0.102) family functioning as predictors of caregiver
physical QOL. Similarly, the addition of depressive symptoms in the final model with
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each subscale of the Family Assessment Device decreased the significance of general (p
= 0.034), problem-solving (p = 0.046) and communication (p = 0.013) family functioning
as predictors of mental QOL. These results indicate that depressive symptoms mediate
the relationship of family functioning with caregiver physical and mental QOL.
Conclusion: The results of this study suggest that interventions targeting caregiver
depression and family functioning could be effective in enhancing HF caregivers’
physical and mental QOL.
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The Mediator Effects of Depressive Symptoms on the Relationship between Family
Functioning and Quality of Life in Caregivers of Patients with Heart Failure
Introduction
There are approximately 6.5 million patients in the United States currently
diagnosed with HF. In order to improve outcomes, HF patients must perform effective
HF self-care.1 As most management of HF occurs at home and most patients with HF are
elderly with impaired functional status, caregivers typically assist patients with their
complex self-care regimens, which can be rewarding to some.2 There can, however, be
negative consequences associated with caregiving.3 The purpose of this study was to
determine if depressive symptoms mediate the relationship between family functioning
and physical and mental quality of life of caregiver of patients with HF.
Depressive symptoms are a common source of psychological distress in
caregivers of patients with HF.4-6 Previous investigators found that about 45% of spousal
caregivers caring for end-stage HF patients report depressive symptoms,6 and that
approximately 23-47% of all caregivers of those with HF report at least mild to moderate
depressive symptoms.5,7 Depressive symptoms in caregivers of patients with HF can
affect their risk for cardiovascular disease and mortality,8 and poor QOL.9,10
Thirty-two percent of HF caregivers are known to report poor QOL.11-13
Caregivers of patients with HF who report depressive symptoms are more likely to report
poor QOL.14-16 Caregivers often neglect their self-care in order to perform HF
caregiving.17 They adjust their daily schedule, defaulting to the needs of the patient,
leaving less time for their activities, self-care, and social relationships. Caregiver selfneglect causes psychological distress, leading to depressive symptoms.16,18 Multiple
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investigators have found that HF caregiver depressive symptoms are associated with poor
caregiver QOL.5,7,14,18,19
The family is a closely interconnected social unit, and illness in one family
member is sure to affect the functioning of the family.20 Given that most HF care occurs
in the home, and caregivers assist the vast majority of HF patients, it is essential to
consider the role of the family in the caregiving experience.21 Heart failure self-care can
disrupt pre-existing family relationships, communication, problem-solving, daily rituals,
and routines.22 Yet, the research about the role of the family is limited in the HF caregiver
population. There is, however, there is some evidence that family factors such as family
functioning may influence caregiver depressive symptoms and QOL.23,24
Poor family functioning can contribute to stress among caregivers.25 If
functioning well, families can be an important source of support to caregivers, lending
them respite, and time for self-care and leisure activities.26 Families with poor family
functioning are disengaged, disrupted by conflict, exhibit disintegration, poor
communication, and are less likely to assist in caregiving.5,7,27-32 Even though there is
some evidence related to the relationship between family functioning, depressive
symptoms, and caregiver QOL in other chronic illness populations, research in the HF
population is very limited.25,33-36
Two investigative groups have studied the relationship between family
functioning and HF caregiver QOL with conflicting results. One group of investigators
found caregiver depressive symptoms to be independently associated with poor family
functioning and poor QOL, while the other study found no independent relationships
among family functioning, depressive symptoms, and caregiver QOL18,35 Because only
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cross-sectional studies have been done, the direction of the relationship is unclear.
Caregivers who perceived their family functioning to be poor may be more likely to
report higher levels of depressive symptoms, while it is likely that caregiver with higher
levels of depressive symptoms may report worse family functioning. In studies with
caregivers of patients with stroke 33 and mood disorder,37 poor family functioning
independently predicted caregiver depressive symptoms. Based on this evidence, we
hypothesized that caregiver depressive symptoms would mediate the relationship
between family functioning and caregiver QOL.
Given the high prevalence of depressive symptoms and poor QOL in HF
caregivers, as well as the importance of well-functioning families to caregiving,
determining the mechanism by which depressive symptoms influence the relationship
between family functioning and caregivers’ QOL is warranted. Understanding the
mechanism for the relationship between family functioning and caregivers’ QOL is
necessary for the development and successful implementation of interventions to improve
both caregiver and HF patient outcomes. Therefore, we aimed to examine the mediator
effect of depressive symptoms on the relationship between family functioning and QOL
in caregivers of patients with HF.
Methods
Design
This study was a cross-sectional, secondary analysis using baseline data collected
from HF caregivers who participated in a longitudinal observational study.38 Caregivers
of patients with HF were recruited from outpatient clinics in an academic medical center.
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Sample
Caregivers were eligible for the study if patients identified them as the primary
caregiver who assisted them with HF self-care. Caregivers needed to be cognitively
capable of providing informed consent and able to read and write English. Caregivers
were excluded if they had major medical conditions, including HF, cancer, or other
terminal illnesses. When caregivers met eligibility inclusion criteria, they were provided
with information about the study, after which they gave informed, signed consent.
Measures
Sociodemographic data (i.e., gender, age, education, ethnicity, relationship with
the patient, and days per week spent caregiving) and clinical (comorbidities)
characteristics of caregivers were collected by interview and standardized questionnaire.
Family functioning. Family functioning was assessed using the Family
Assessment Device (FAD),39 which is based on the McMasters family functioning
model.33 Family functioning is the ability of the family to work together to satisfy the
basic needs of its members.40 The FAD is a 27-item instrument used to evaluate family
functioning in the context of a variety of physical and mental illnesses.41 The three
subscales of the FAD were used in this study to measure caregivers’ perceptions of
family functioning. 42 These subscales are the following: (1) general family functioning
subscale, which evaluates the overall level of family functioning; (2) problem-solving
subscale, which evaluates the ability of the family to solve problems at a level that will
maintain the overall effectiveness of family functioning; and (3) communication
subscale, which evaluates the effectiveness of the exchange of information between
family members. Participants rate how well each item depicts their family on a four-point
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Likert scale. Each subscale score is calculated by averaging the items on each scale.
Possible total scores range from one to four for each of the three subscales. Standard cutoff scores for each subscale (2.0 for family functioning and 2.2 for problem-solving and
communication) were used to determine the poor versus healthly family
functioning.35,43,44 Adequate validity and reliability of the scale are reported among
healthy persons, psychiatric patients, and patients with HF.45,46 These scales have been
used in other studies in HF populations with good reliability and sensitivity.47,48 The
Cronbach’s alpha score in this study for general family functioning was 0.77, for
problem-solving was 0.80 and for communication was 0.66.
Depressive symptoms. The Patient Health Questionnaire (PHQ-9) was used to
measure caregiver depressive symptoms. 49 The PHQ-9 is a nine-item, self-report
screening questionnaire that measures the frequency of depressive symptoms over the
past two weeks using a four-point Likert scale. 41 Each item corresponds to one of the
criteria for diagnosing depression from the Diagnostic and Statistical Manual of Mental
Disorders Fourth Edition.50 Scores can range from 0 to 27, with higher scores indicating
more severe depressive symptoms. Individual scores of 1-4 indicate no depressive
symptoms, 5-9 indicate mild depressive symptoms, 10-14 indicate moderate depressive
symptoms, 15-19 indicate moderately severe depressive symptoms and a score of 20-27
indicates a level of severe depressive symptoms.51 A recent psychometric analysis in
patients with HF showed good internal consistency reliability with a Cronbach alpha of
0.87, as well as good concurrent validity when compared to the Beck Depression
Inventory-II (r = 0.78, p < 0.01).41 The Cronbach alpha coefficient for the PHQ-9 in this
study was 0.91.
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Quality of life. Quality of life was assessed using the twelve items derived from
the Short Form -12 Health Survey Version 2 (SF-12v2).52 The SF-12 is composed of 12
items that are aggregated into two dimensions: the Physical Component Summary (PCS)
and the Mental Component Summary (MCS). The PCS items address physical QOL as
influenced by physical health, physical functioning, role limitations caused by physical
health and bodily pain. The MCS items address mental QOL as influenced by mental
health, vitality, and role limitations caused by mental health and social functioning. A
standardized score ranging from 0 to 100 is obtained for each SF-12 scale, with higher
scores indicating better QOL. Scores are calibrated as such that the national norm is a
mean score of 50.0 and a standard deviation of 10.0. 52 The SF-12 is demonstrated to be a
valid and reliable instrument in HF patients and caregivers of patients with chronic
conditions.53-55
Procedure
The Institutional Review Board of the University of Kentucky approved the
parent study and this secondary data analysis involving caregivers of patients with HF.
Primary care providers referred participants to the study. Trained research nurses
contacted caregivers during outpatient clinic visits for their family member with HF.
Research nurses obtained informed consent from each eligible caregiver. Study
questionnaires were given to each caregiver. Questionnaires were either given to
participants at a clinic visit or mailed to their homes. Caregivers were asked to complete
the questionnaires in their packets without discussing their answers with their ill family
member. Completed questionnaires were returned to the research nurse using a stamped,
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addressed envelope, or collected by the nurse during a home visit. Participants received
reminder calls if the questionnaires were not returned on time.
Data Analysis
All data analyses were performed using IBM SPSS 21.0 (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.). An
alpha of <0.05 was used to determine significance. A series of multiple regression
analyses were used to determine whether depressive symptoms mediated the relationship
between the three FAD subscales and caregiver mental health QOL (Figure 2.1). The four
necessary steps for establishing mediation were the following: (1) determine if the
predictor variable in this case, family functioning is a significant predictor of the
mediator variable (i.e. depressive symptoms), (2) determine if the predictor variable is a
significant predictor of the outcome variable (i.e., caregiver physical and mental health
QOL), (3) determine if the mediator is a significant predictor of the outcomes variable
(i.e. caregiver physical and mental health QOL), and (4) when both the mediator and the
predictor are included in the same regression as potential predictors of the outcomes, the
latter becomes less significant or no longer significant at all.56
The Sobel test was performed to assess the statistical significance of the indirect
effect (i.e., mediator effect) in each of the mediation models.57 This test determined the
significance of the reduction in the impact of the predictor variables (general, problemsolving, communication family functioning) on the dependent variable (QOL) when
depressive symptoms were included in the regression. Multiple regression standardized
beta weights were used to summarize the direct effect of family function and indirect
effects of the mediator, depressive symptoms, on caregiver QOL.56
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Results
Caregiver Characteristics
The sociodemographic and clinical characteristics of the sample of caregivers are
shown in Table 2.1. A total of 143 caregivers with a mean age of 56 ± 14 years were
included in the analysis. Of the total participants, 90% were Caucasian, 68% were
female, and 73% were spouses. Eighty-three percent of caregivers reported more than a
high school education. Ninety-two percent of caregivers reported living with patients
with HF for an average of 28 ± 17 years. One-fourth of caregivers (28%) worked full or
part-time, and 9% reported that they quit a job or retired early to take care of patients.
More than half of caregivers (69%) reported spending seven days per week caring for the
HF patient. Half of the caregivers were healthy without any comorbidities, and the other
half had at least 1-3 comorbidities. The most common occurring comorbidities were
hypertension (45%) and diabetes (20%).
The mean PHQ-9 score for caregivers was 5 ± 6, and 23% had at least mild
depressive symptoms (PHQ-9 score 5-9). The mean scores of 1.94 ± 0.43 for general
family functioning, 1.98 ± 0.43 for problem-solving family functioning and 2.17 ± 0.44
indicating poor family functioning. Family functioning was reported to be poor by 36%
of caregivers on the general family functioning subscale (score > 2.0), 20% on the
problem-solving family functioning subscale and 52% on the communication subscale
(score >2.2). The mean score for the mental health QOL subscale was 50 ± 10, and the
mean score for the physical health QOL scale was 43 ± 11; 29% of caregivers reported
poor physical QOL and 58% reported poor mental QOL.

24

Mediator Effect of Depressive Symptoms on the Association Between General
Family Functioning and Physical and Mental QOL
As shown in Table 2.2 and Table 2.3, general family functioning was
independently associated with depressive symptoms (ß = 0.468, p < 0.001), and with
caregiver physical QOL (ß = -0.314, p = 0.002) and mental QOL (ß = -0.536, p < 0.001)
satisfying the first and second requirements for mediation. That is, poor family
functioning was associated with higher levels of depressive symptoms, and poorer
physical and mental QOL. Depressive symptoms were predictive of caregiver physical
QOL (p < 0.001) and mental QOL (p < 0 .001), satisfying the third requirement for
mediation. Worse depressive symptoms were associated with poorer physical and mental
QOL. The final requirement for mediation was met when depressive symptoms were
added to the models that included physical and mental QOL as the outcome. With the
addition of depressive symptoms to the model, general family functioning became nonsignificant as a predictor of caregiver physical QOL (p = 0.219), and of mental QOL (p =
0.34). The Sobel’s z-test for general family functioning and both physical (z = -2.62, p =
0.008) and mental (z = -5.0, p < 0.001) QOL indicated that depressive symptoms were a
significant mediator in the relationship between general family function and caregiver
QOL. The indirect/total ratio indicated that 48.8% of the variance in caregiver physical
QOL and 62% of the variance in caregiver mental health QOL was explained by the
mediator, depressive symptoms.
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Mediator Effect of Depressive Symptoms on the Association Between ProblemSolving and Caregiver Physical and Mental QOL
As shown in Table 2.2 and Table 2.3, problem-solving family functioning was
independently associated with depressive symptoms (ß = 0.415, p < 0.001), and with
caregiver physical (ß = -0.257, p = 0.013) and mental QOL (ß = -0.475, p < 0.001). That
is, poor problem-solving was associated with higher levels of depressive symptoms, and
poorer physical and mental QOL. In addition, depressive symptoms were predictive of
caregiver physical QOL (p < 0.001) and mental QOL (p < 0.001). Worse depressive
symptoms were associated with poorer physical and mental QOL. These steps
demonstrated satisfaction of the first three requirements for mediation. The final
requirement for mediation was met when depressive symptoms were added to the
problem-solving family functioning model with physical and mental QOL. The
significance of problem-solving family functioning decreased for physical QOL (p =
0.387) and mental QOL (p = 0.046), signifying mediation. The Sobel’s z-test indicated
that depressive symptoms were a significant mediator in the relationship between
problem-solving family functioning and physical QOL (z = -2.82, p = 0.004) and mental
(z =-4.8, p < 0.001) QOL. The indirect/total ratio indicated that depressive symptoms
explained 57.9% of the variance in caregiver physical QOL and 64% of the variance in
caregiver mental health QOL.
Mediator Effect of Depressive Symptoms on the Association Between
Communication and Caregiver QOL
As shown in Table 2.2 and Table 2.3, communication family functioning was
independently associated with depressive symptoms (ß = 0.384, p <0.001), caregiver
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physical QOL (ß = -0.326, p = 0.002) and mental (β = -0.509, p = < 0.001) QOL. Worse
communication was associated with higher levels of depressive symptoms, and worse
physical and mental QOL. Higher levels of depressive symptoms were predictive of
worse caregiver physical QOL (p < 0.001) and mental QOL (p < 0.001), thus, satisfying
the second and third requirement for mediation. The final requirement for mediation was
met when depressive symptoms were added to the model with communication family
functioning, and physical QOL, and the model then became nonsignificant (p = 0.102).
The same occurred when depressive symptoms were added to the model with
communication and mental QOL, and the model became less significant (p = 0.013). The
Sobel’s z-test indicated that depressive symptoms were a significant mediator in the
relationship between communication family function and physical QOL (z = -2.53, p =
0.011) and mental QOL (z = -4.4, p < 0.001). The indirect/total ratio indicated that
depressive symptoms explained 37.5% of the variance in caregiver physical QOL and
53.9% of the variance in caregiver mental health QOL.
Discussion
This study provides a step toward gaining a more comprehensive understanding
of how family functioning and depressive symptoms interact to contribute to HF
caregiver physical and mental QOL. In this study, we found family functioning to predict
caregiver depressive symptoms and caregiver physical and mental QOL, and that
depressive symptoms mediated the relationship between family functioning measured by
all three of the subscales (i.e., general, problem-solving and communication) and
caregiver mental and physical QOL.
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Consistent with previous studies, caregiver depressive symptoms and family
functioning, predicted caregiver physical and mental QOL.5,7,14,35 Our results align with
previous research in HF patients and other chronic illness populations that determined
there was a negative relationship between family functioning and caregiver QOL24,35,58,59
and depressive symptoms and caregiver QOL.7,31,60 Findings from our study suggest that
poor family functioning increases the incidence of caregiver depressive symptoms thus
increasing the risk of poor caregiver QOL. The positive relationship between family
functioning and depressive symptoms in our study is consistent with previous studies that
suggested as family functioning worsens, so does caregiver depressive symptoms.37,61,62
The major finding in our study in that depressive symptoms mediated the relationship
between family functioning and caregiver physical and mental QOL. Until this study, a
mechanism for the association in the relationship between family functioning and
caregiver physical and mental QOL had not been defined.
Families are an important source of support to their members as well as a
potential source of stress.63 A family member’s chronic illness can disrupt existing family
dynamics and can result in family dysfunction.64,65 Several investigators have examined
the impact of family functioning on caregiver depression in caregivers of patients with
HF24,35 and other chronic illness populations such as those with stroke, Alzheimer’s and
dementia finding poor family functioning to influence caregiver depressive
symptoms.25,33,35,36 Our findings demonstrate that poor family functioning in the areas of
general functioning, problem-solving, and communication are predictive of caregiver
depressive symptoms and poor physical and mental QOL.
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Considerable research has documented the important role that general family
functioning has in the development, course, and recurrence of caregiver depression. 6668

Unhealthy general family functioning has been reported to interfere with the caregivers'

ability to regulate the emotional distress that frequently accompanies the care situation.69
Poor family problem-solving can also become challenging for caregivers.
There is increasing evidence that family problem-solving abilities are essential to
the health of the caregiver.70 Poor family problem-solving is disruptive for caregivers of
patients with chronic diseases such as HF.71 Effective problem-solving in family
members in addressing HF-related problems set the stage for collaboration among those
who live with the disease daily, the patient and the caregiver.27 Individuals or families
who have poor problem-solving have difficulties regulating unpleasant moods, which in
turn can exacerbate negative ruminations and pessimism interfering with family ability to
assist caregivers in activities such as making decisions.72 Successful family problemsolving is important as a means of support for caregivers in making appropriate careassociated decisions each day. Effective family problem-solving is associated with lower
levels of depression and higher QOL in caregivers.73,74 Communication between the
caregiver and the family is also important to the health of the caregiver.75,76
The ability to communicate effectively is a critical aspect of healthy functioning
in families.34 Heart failure caregivers and those in other chronic illness populations report
the communication with other family members to be difficult. Criticism of the caregiver
and lack of communication between the family and the caregiver can influence caregiver
depressive symptoms and poor QOL.77,78 Communication from family members such as
criticism and negative comments concerning HF caregiving can cause caregiver
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emotional distress, leading to depressive symptoms, and poor QOL.79 Investigators found
support and encouragement from family members to lessen caregiver emotional distress
associated with caregiving.80,81 The cessation of communication between family members
and caregivers can also be stressful. Caregivers of HF patients report feeling frustrated,
alone and isolated when family members cease communicating.82 For example, family
members may become frustrated concerning the caregiving performance, and patient
condition as HF progresses, leading them to become disengaged and less communicative
with caregivers.83 Caregivers may then feel “socially isolated” contributing to depressive
symptoms, placing them at risk for poor QOL.83
Thus poor family functioning can impact caregiver depressive symptoms
influence caregiver QOL. Depressive symptoms are a known contributor to poor QOL in
caregivers of HF patients. 14,34 In this study, we found slightly more than one quarter
(28%) of caregivers to experience mild depressive symptoms. The prevalence of
depressive symptoms of caregivers in this study was consistent with previous reports of
caregivers of patients with HF. Depressive symptoms can cause a myriad of symptoms in
caregivers of HF patients such as tiredness, difficulty concentrating and making
decisions, and memory deficiencies that can influence their ability to perform their selfcare and to assist the patient in HF self-care, which can influence caregiver QOL.84-86 It is
well known that depressive symptoms frequently result in a decrease in caregiver QOL.87
Consistent with prior literature, in this study, depressive symptoms explained more of the
variance in caregiver mental QOL than in physical QOL.88,89 In this study, as much as
64% of the variance for caregiver mental QOL was explained by depressive symptoms
while depressive symptoms explained only as much as 54% of the variance in caregiver
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physical QOL. Depressive symptoms are reported to have a strong relationship with
mental QOL,78 because psychological distress can affect psychological well-being and
sense of well-being and both are considered to be elements of mental QOL.90,91 Previous
evidence shows that depressive symptoms can trigger the occurrence of physical
symptoms such as fatigue and difficulty concentrating through the sharing of a common
neurological pathway, thus influencing caregiver physical QOL.92 Therefore,
interventions to improve family functioning and caregiver QOL must address caregiver
depressive symptoms first in order for the intervention to be successful.
Caregiver depressive symptoms and QOL are commonly measured outcomes in
HF caregiving research nonetheless, the literature related to interventions to improve HF
caregiver depressive symptoms and QOL is limited.93-96 A recent integrated review
reported four interventional studies aimed at improving HF caregiver depressive
symptoms and QOL.97 Caregiver QOL was measured in three studies, but none reported
significant beneficial effects from the intervention.93-95 Similarly, four studies 9396

measured caregiver depressive symptoms with three out of four studies demonstrating

no significant changes in depressive symptoms except for one study. Characteristics of
unsuccessful caregiver interventions found in the literature included a three- session,
nurse-led, computer-based education intervention, a six-session multi-disciplinary
lecture-type intervention, and one-on-one counseling intervention with written
information and phone support. However, one group of investigators did have success in
improving HF caregiver depressive symptoms. In that study, 369 caregivers were
randomized to receive weekly automated self-care support calls for 12 months, and
improvements in depressive symptoms were seen primarily among HF caregivers
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reporting greater depressive symptoms at baseline(p<.03).96 Authors of the study believe
that the improvement in caregiver depressive symptoms received from the intervention is
due to the receipt of information about the patient’s status and appropriately timed
guidance about helping the patient with specific HF problems.
Our study is limited by its cross-sectional design, which does not permit causal
conclusions. This study may have potential sampling bias related to the caregivers being
recruited from a single academic center using convenience sampling. The caregiver
sample was comprised of predominately Caucasian, and mostly female caregivers which
limits generalizability.
Conclusion
Despite prior findings that depressive symptoms are common in caregivers of
patients with HF and are associated with poor caregiver QOL, this is the first study with
HF caregivers to demonstrate depressive symptoms to mediate the relationship between
family functioning and caregiver QOL. These results suggest that the depressive
symptoms of the caregiver must be addressed before attempting to successfully intervene
on caregiver QOL or family functioning and that interventions to improve caregiver QOL
and family functioning would only be successful when depressive symptoms are
effectively treated.
This study has some implications for future practice and research. First, the
findings provide preliminary evidence that caregiver depressive symptoms and family
functioning are important modifiable factors associated with caregiver QOL. Prior
research is limited to successful interventions related to the improvement in caregiver
depressive symptoms and QOL.97 These results have the potential to guide the
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development of successful interventions for improving caregiver depressive symptoms
and QOL. Second, more research is needed to solidify these preliminary results,
preferably longitudinal research as HF disease trajectory, family functioning, caregiver
depressive symptoms, and QOL are fluid and change over time.98 Such a design would
also solidify the direction of the examined relationships. Third, the possibility cannot be
eliminated that the relationship between family functioning and depressive symptoms
operate in a bidirectional manner. Therefore more investigation of the direction of the
relationship between family functioning, depressive symptoms and caregiver QOL is
needed. 99
If depressive symptoms could be replicated in future studies as a prevailing and
vital link between family functioning and caregiver QOL, interventions targeting
caregivers with a high risk of depressive symptoms or with family dysfunction could be
beneficial for caregiver and patient outcomes. Incorporating strategies to nurture
improved family functioning early in HF caregiving and providing the caregiver with
interventions to prevent and treat depressive symptoms may help in further enhancing the
effectiveness of depressive symptom treatment and thus improving caregiver QOL.
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Table 2.1

Characteristics of caregivers of patients with heart failure

Variables

Total (n=143)
Mean ±SD
N (%)

Age, years

56 ± 14

Female gender

105 (68%)

Education
< High school graduate

26 (17%)

> High school graduate

114 (83%)

Ethnicity
African-American

10 (7%)

Caucasian

129 (83%)

American Indian or Alaskan

2 (1%)

Caregiver relationship to patient
Spouse

103 (73%)

Son or daughter

20 (14%)

Son or daughter-in-law

6 (4%)

Other relative

5 (4%)

Friend

7 (5%)

Lives with the patient
Yes

129 (92%)

No

11 (8%)

Years living with the patient

28 years +17
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Table 2.1 Continued
Years living with patient
1-5 years

10 (9%)

6-10 years

16 (14%)

11-15 years

12 (10%)

16-20 years

6 (5%)

> 21 years

69 (61%)

Days per week spent caregiving
Daily 7 days per week

95 (69%)

5-6 days per week

3 (2%)

3-4 days per week

3 (2%)

1-2 days per week

11 (8%)

less than 1 day per week

25 (18%)

Employment status
Employed full or part-time

44 (28%)

Unemployed by choice

11 (7%)

Disability

18 (11%)

Homemaker

36 (23%)

Retired due to heart failure

15 (10%)

Retired not due to heart failure

17 (11%)

Quit job/early retirement to care for patients
Yes

13 (9%)

No

127 (92%)
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Table 2.1 Continued
Charlson comorbidity index score
0

56 (51%)

1-3

49 (44%)

<4

6 (5%)

Most common caregiver comorbidities
Hypertension

63 (41%)

Diabetes

29 (19%)

Caregiver depressive symptoms (PHQ-9)

5±6

Level of caregiver depressive symptoms (PHQ-9)
Caregiver PHQ-9 score 1-4 (no depressive symptoms)

73 (51%)

Caregiver PHQ-9 score 5-9 (mild depressive symptoms)

33 (23%)

Caregiver PHQ-9 score 10-14 (moderate depressive symptoms)

12 (8%)

Caregiver PHQ-9 score 15-19 (moderately severe depressive

16 (11%)

symptoms)

9 (6%)

Caregiver PHQ-9 score 20-27 (severe depressive symptoms)
Caregiver general family functioning score

1.94 ±.4

Caregiver problem-solving family functioning score

1.98 ±.4

Caregiver communication family functioning score

2.17 ±.4

Caregiver SF-12 mental QOL score

50 ± 10

Caregiver SF-12 physical QOL score

43 ± 11
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Table 2.2

The mediator effects of caregiver depressive symptoms on the relationship between family functioning and caregiver
physical QOL

Predictor

Outcome

Standardized

95%

p-

coefficient

CI

value

R2

Total Direct Indirect Indirect/ Sobel
pzeffect effect
effect
total
value
Value
(a*b)
(C)
(C’)
ratio
(a*b/C)

General family functioning
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General

Physical

family

quality of
life

functioning

-0.314

[-1.0,
-.22]

0.002

.09

0.468

[.341,
.656]

<0.001

.21

Physical
quality of
life

-0.402

[-1.0,
-.375]

<0.001

.01

Physical
quality of
life

-0.140

[.722,
.168]

0.219

.17

General

Depressive

family

symptoms

functioning
Depressive
symptoms
General
family

-0.328

-.31

-.14

-.15

.488

-2.62

0.008

Table 2.2 Continued
functioning
Depressive
symptoms
Problem-solving family functioning
Problem-solving

Physical

-0.257

[-2.0,
-.239]

0.013

.06

family

quality of
life
Depressive
symptoms

0.415

[.600,
1.29]

<0.001

.17

Depressive

Physical

-0.402

<0.001

.16

symptoms

quality of
life

[-1.0,
-.375]

Problem-solving

Physical

-0.094

[-1.3,

0.387

.16

family

quality of
life

functioning
Problem-solving
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family
functioning

functioning
Depressive symptoms

.530]
-0.359

-.25

-.09

-.14

.579

-2.82

0.004

Table 2.2 Continued
Communication family functioning
Communication

Physical

-0.326

[-1.4,
-.353]

0.002

.16

family functioning

quality of
life

Communication

Depressive
symptoms

0.384

[.344
.807]

<
0.001

.14

Physical
quality of
life

-0.402

[-1.0,
-.375]

<
0.001

.16

Communication

Physical

-0.178

0.102

.17

family functioning

quality of
life

[-1.0,
.099]

family functioning
Depressive
symptoms
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Depressive symptoms

-0.319

-.32

-.17

-.12

.375

-2.53

0.011

Table 2.3

The mediator effects of caregiver depressive symptoms on the relationship between family functioning and caregiver
mental QOL

Predictor

Outcome

Standardized

95%

p-

coefficient

CI

value

R2

Total Direct Indirect Indirect/ Sobel
effect

effect

effect

total

z-

(C)

(C’)

(a*b)

ratio

Value

(a*b/C)
General family functioning
40

General

Mental

family

quality of

functioning

-0.536

[-1.38,

0.000

.28

0.000

.21

0.000

.63

-.695]

life

General

Depressive

family

symptoms

0.468

[.341,
.656]

functioning
Depressive
symptoms

Mental

-0.798

[-1.6,
-1.1]

pvalue

Table 2.3 Continued
quality of
life
General

Mental

family

quality of

functioning

life

-0.158

[-.589,

0.034

.65

0.000

.25

0.000

.17

-.023]
-0.714

Depressive
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symptoms
Problem-solving family functioning
Problem-solving
family
functioning

Mental
quality of

[-2.8,
-1.2]

life

Problem-solving

Depressive

family

symptoms

functioning

-0.475

0.415

[.600,
1.2]

-.47

-.15

-.33

.62

-4.8

<0.001

Table 2.3 Continued
Depressive

Mental

symptoms

quality of

-0.798

[-1.6,

0.000

-1.1]

.63

life
Problem-solving
family
functioning

Mental

-0.142

quality of
life

[-1.2 ,
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0.046

.65

0.000

.25

0.000

.14

-.010]
-0.733

Depressive symptoms
Communication family functioning
Communication
family functioning

Mental

-0.509

quality of

[-1.8,
-.885]

life
Communication

Depressive

family functioning

symptoms

0.384

[.344,
.807]

-.47

-.14

-.30

.640

-4.8

<0.001

Table 2.3 Continued
Depressive

Mental

symptoms

quality of

-0.798

[-1.6,

0.000

.63

0.013

.66

-1.1]

life
Communication
family functioning
Depressive symptoms

Mental

-0.715

quality of
life

[-.851,
-.104]

-0.177

-.50

-.17

-.27

.539

-4.43

<0.001
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Figure 2.1 Steps to test for direct and mediator effect

Path B

Mediator

Path C

Independent
Variable

Dependent
Variable
Path A

Step 1

Testing whether variation in levels of the independent

Model 1

variable significantly accounts for variation in the

Path A: p<.05

outcomes variable
Step 2

Testing variation in levels of the independent variable

Model 2

significantly accounts for variations in the presumed

Path B: p<.05

mediator
Step 3

Testing variation in the mediator significantly

Model 3

accounts for variation in the outcomes variable

Step 4

When the independent variable and mediator are

Model 4

entered into the model together, a previously
significant relationship between the independent
variable and outcome variable is no longer significant

44

Path C: p<.05

Path A’: p<.05

CHAPTER THREE
Living Arrangements, Readmission and Mortality in Patients with Heart Failure
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Abstract
Background: Heart failure (HF) is a leading causes of readmission and death in the
United States. Caregiver support from family members is associated with better
outcomes, but what happens to those who live alone? Are they at higher risk by virtue of
living alone and not having access to daily, in-home support?
Objective: The purpose of this study was to evaluate the association between living
arrangements (living with someone vs. living alone) on all-cause readmission and death
in patients with HF.
Methods: A retrospective electronic medical record review of patients admitted with a
primary diagnosis of HF between January 1, 2013, and December 31, 2013, was
performed. Sociodemographic data, clinical variables, length of stay, all-cause death, and
rehospitalization were extracted from the electronic medical record. The independent
association between living with someone and readmission and death was evaluated using
Cox regression adjusting for covariates.
Results: Patients (n=398) were primarily male (57%), Caucasian (79%), and 63 ± 14
years of age. Sixty-seven percent of patients lived with someone, and less than half of
those were spouses (49%). Heart failure patients living with someone experienced a
significantly longer time to rehospitalization than those living alone (290 vs. 201 days,
p=0.005). In a Cox regression hazard regression model, adjusting for covariates, patients
who lived alone were 1.42 times more likely to be readmitted one year after discharge
(p=0.045). The relationship between living alone and all-cause death was not significant
after adjustment for covariates (p=0.660).
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Conclusion: Living alone is an independent predictor of hospital readmission in patients
with HF up to one year after discharge. Clinicians should assess the living arrangements
of HF patients, and work with family members outside the home, social workers, and
other care providers to provide ongoing support for HF patients who live alone after
discharge.
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Living Arrangements, Readmission and Mortality in Patients with Heart Failure
Introduction
Approximately 6.5 million people in American are living with heart failure (HF),
and that number is expected to increase by 46% from 2012 to 2030 resulting to over 8
million people living with HF over the age of 18 years.1 More than 5% of people age 6069 years have HF, and HF annual incidence approaches 10 per 1,000 populations after 65
years of age.2
Heart failure is the most common diagnosis in hospital patients age 65 years and
older.1 From 2011-2014 nationally, HF readmissions were approximately 22%.
Approximately 50% of patients die within 5 years of diagnosis.2 The majority of patients
with HF are readmitted at least once after an index hospitalization, and more than half
will be readmitted three or more times within 4-5 years of diagnosis.3 The American
Heart Association estimates that the total direct costs (defined as medical spending) for
treating CHF will rise to $53 billion in 2030, more than double the $21 billion in 2012.1
Repeated readmissions of HF patients result in worse patient outcomes.4 Heart
failure readmissions are associated with poor patient quality of life and increased patient
mortality.5 Many factors are associated with HF readmission and mortality, but at least
half of HF readmissions are believed to be preventable if pertinent risk factors can be
identified.6 Multiple demographic, clinical, and psychosocial factors are reported as
significant predictors of readmissions and mortality in patients with HF.7-9 Identified risk
factors include clinical factors of blood pressure, heart rate, blood glucose, blood urea
nitrogen level, comorbidities, psychological factors of depressive and anxiety, and social
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factors of age, race, and gender.10-12 There is now considerable interest in the role of
social factors in predicting readmissions and mortality in patients with HF.13-17
Heart failure patients are at high risk for readmission and mortality unless they
follow their HF self-care treatment plan.18 Heart failure self-care is complex and is
usually performed with the support of others, such as caregivers, family, partners, or
friends living with the patient.19,20 The leading sources of support for patients with HF are
their spouses (62%), then adult children (32%), and then friends and relatives (6%).21
Social support changes over the life course. The proportion of adults in the United States
who are currently married are at an all-time low. 22As patients’ social demographics
change it is important to consider patient living arrangements.
Considering whether a patient with HF lives in a shared household with another
adult or lives alone can provide valuable information about available support for their
self-care after discharge. Living arrangements are reported to be one of the most
significant indicators of social support because living with someone provides multiple
natural opportunities through which needed social support is provided. 23 Little research
exists in the HF population of the influence of living with someone versus living alone on
HF readmission and mortality.12,24,25 Therefore, the purpose of this study was to evaluate
the association of living arrangements (living with someone vs. living alone) with allcause readmission or all-cause death in patients admitted with a primary diagnosis of HF.
Methods
Design and Sample
This study was a retrospective chart review that included all patients (> 20 years
of age) admitted to the cardiology service at the University of Kentucky Chandler
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Medical Center and the Good Samaritan Hospital with a primary diagnosis of heart
failure (ICD-9 code 428.0) between January 1, 2013, and December 31, 2013. Patients
were identified from the electronic medical record for inclusion in this study. Patients
who were inmates, admitted from a nursing home or rehabilitation center were excluded
given the focus on the post-discharge survival and readmission. Three hundred and
ninety-eight patients met criteria for inclusion in the study.
Approval was obtained for the retrospective chart review from the Institutional
Review Board at the University of Kentucky. All data were extracted from the electronic
medical record by an advanced practice HF nurse trained in the use of the electronic
medical record. Patients were followed for up to 12 months after hospital discharge to
determine rehospitalization and mortality.
Measures
Outcomes. The outcomes measured in this study were time to all-cause death or
time to all-cause rehospitalization during the follow-up period.26 Outcomes data were
collected using the electronic medical record and the hospital administrative database by
an advanced practice nurse with expertise in cardiac care and a health system
informaticist. Data about hospitalization and death were collected for up to one year
following patient discharge from the index hospitalization.
Demographic and clinical variables. Data about age, gender, educational level,
employment status, ethnicity, living arrangement, marital status, comorbidities, smoking
status, insurance status, length of stay, New York Heart Association (NYHA) functional
class (on admission) and left ventricular ejection fraction were collected from the
electronic medical record. New York Heart Association class (categorized as class I-II
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and III-IV), educational level (≤ high school diploma and > high school), employment
(employed and unemployed), insurance (has health insurance and no health insurance)
and smoking (current/recent smokier and never smoker) were categorized into two
groups for analysis. Living arrangement was defined as living with any other person
regardless of whether they were a direct family member or living alone.
Comorbidities were assessed from data in the medical record, using the Charlson
Comorbidity Index (CCI).27,33 In the current study, we used the revised version of the
CCI which encompasses 23 medical conditions.33 Compared with the original version,
the updated version was found to better predict health outcomes in previous analyses of
data from national population health surveys.28,29 Using the CCI, weighted scores were
assigned to comorbid conditions. Based on the CCI score, the severity of comorbidity
burden is usually classified into three grades: mild (CCI score 1–2), moderate (CCI score
3–4) and severe (CCI score ≥5).27
Data analysis. Data analysis was conducted using IBM SPSS 21.0 (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM
Corp.). A significance level of .05 was used throughout the study. Patient characteristics
and clinical data were summarized using means and standard deviations, or frequencies
and percentages depending on the level of measurement. The comparisons of
demographic and clinical variables between those living with someone and those living
alone were accomplished using the chi-square test of association and the independent
samples t-test. Cox proportional hazards regression modeling was used to predict
outcomes based on living with someone while adjusting for covariates of insurance
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status, smoking status, NYHA class, gender, and co-morbidities. Two separate models
were run, one to predict all-cause death and one to predict all-cause rehospitalization.
Results
A total of 398 patients HF patients participated in this study. The mean age of
patients was 63 ± 14 years, and 57% were male (Table 3.1). Most patients (79%) were
white, and less than half of the patients were married (49%). Mean left ventricular
ejection fraction was 39 ± 14 percent, and 60% of patients were classified as NYHA class
III or IV. Seventy- eight percent of patients had a score on the CCI of 1-2, indicating a
lower level of co-morbidities.
More than half (67%) of the patients were living with someone. Fifty-eight
percent of patients living with someone were male with 78% of them having more than a
high school education. Seventy-seven percent of patients living with someone had a
lower level (CCI score of 1-2) of co-morbidities. Greater than ninety percent of patients
living with someone had were unemployed (92%) and had health insurance (91%) More
than half of patients living with someone (64%) were former/never smokers compared to
thirty-six percent of those living alone. Days from discharge to readmission were
significantly longer (290 vs. 201 days, p=0.003) and the frequency of patients
readmission within a year was significantly more (61% vs. 39%, p=0.005) in patients
living with someone than in those living alone. A total of 17 patients died (4%), and 204
(51%) patients were readmitted within one year of discharge.
In a Cox proportional hazard regression model (Figure 3.1), living alone predicted
all-cause readmission within one year of discharge after controlling for insurance status,
smoking, NYHA class, gender, age, and co-morbidities (Table 3.2). Compared with
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patients who live with someone, those patients who live alone were 1.42 more likely to
experience all-cause readmission within one year after discharge (p=0.045). The results
were also significant for patients living alone and cardiac readmission one year after
discharge (p=0.045). The relationship between living alone and all-cause death (Figure
3.2) was not significant after adjustment for covariates (x2= 5.1, p=0.660, Table 3.3).
Variables controlled for that were found to be significant were insurance status and
smoking. Patients with no health insurance were 36% or 0.567 times less likely to be
readmitted within one year after discharge (p=0.044) and patients who were former or
recent smokers within the last year before hospitalization were 1.49 times more likely to
be readmitted within one year of discharge than those who never smoked or stopped
smoking 2 years before hospitalization (p=0.007).
Discussion
The main finding of this study is that living alone was found to be an independent
predictor of all-cause readmission one year after discharge in HF patients. This is one of
the first studies to examine the influence of living with someone versus living alone on
HF patient outcomes of readmission and mortality. This study is consistent with results
from three studies in the HF population. 24 12,30 Howie-Esquivel and others, in a sample of
809 HF patients, using multivariable analysis reported that patients younger than 65 years
old and not partnered were at 1.8 times greater risk for being readmitted 90 days after
discharge (p =0.02; 95% CI,0.33-0.92) than those who were younger than 65 years and
lived with partners.24 Lu and colleagues, in a sample of 611 African American patients
with acute decompensated HF, found patients living with family members to have a
significantly lower 30-day readmission (21% vs 7% p < 0.0001) rate than those patients
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living alone. In a longitudinal observational study in 432 patients with chronic HF,
investigators found compared to patients living alone, those patients who lived with
family members were less likely to be readmitted within 6 months of discharge
(OR = 0.361, p = 0.048). 30 The results of our study demonstrate that support from
anyone living with the HF patient can assist HF patients in avoiding readmission within
one year of discharge.
One way in which living with someone may influence HF readmissions is through
influencing patient HF self-care behaviors. Successful self-care has been associated with
HF readmissions.18 There may be a direct health promotion effect of the presence of
another person acting through social influence by modeling and verbal persuasion..31 The
daily presence or availability of another person can influence health behaviors.14,32,33
Support from others has been shown to improve patient medication and dietary adherence
in patients with HF.34,35 36 Individuals obtain behavioral and verbal guidance through
comparisons with similar others with whom they spend time. 37 Visualizing individuals
performing self-care behaviors such as choosing low sodium foods or increasing physical
activity can raise the patient’s belief that they too possess the capabilities to succeed at
performing these HF self-care behaviors.37 Using verbal persuasion individuals living
with the patient can provide them with information and knowledge concerning the
importance of HF self-care behaviors motivating them to perform the behavior.
Individuals living with the patient in the household may act as a substitute or proxy for
social support in modeling or discussing appropriate HF self-care behaviors. Social
relationships and increased social contact could increase exposure to others who have
participated in self-care behaviors or who have knowledge of concerning chronic
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illnesses and are therefore aware of benefits of appropriate self-care behaviors. Evidence
suggests engagement in preventative health behaviors increases among people with more
social relationships, such as those living with someone, compared with those who are not
socially connected.38-40 Chung et al, reported that compared to patients whose family did
not followed a low sodium diet, patients whose family member followed a low sodium
diet with the patient had lower average urinary sodium excretion (3651mg vs. 4280mg,
p=.003) and were 1.6 times more likely to be adherent to a low sodium diet (95% CI:
1.03 - 2.4, p=.035). 32 In another study, investigators reported that elderly individuals
who live with another person are more likely to be immunized against influenza than
those who live alone.41 Support supplied by people living in the household with the
patient may be able to contribute to the patients’ ability to engage in self-care behaviors
assisting in preventing HF readmission.
Being a current smoker was found to be a significant contributor to HF patient allcause rehospitalization in this sample. Compared to patients who had not smoked or quit
one year before hospitalization, patients who currently smoke or are recent smokers
within two years of hospitalization were 1.49 times more likely to be rehospitalized
within one year of discharge (p=0.007). While some factors related to HF readmission are
not malleable, smoking is one such risk factor that can be changed. Many studies have
linked smoking to poorer outcomes in patients with HF.42 For example, researchers have
observed that patients with HF that continue to smoke are twice as likely to be readmitted
than those patients who currently smoke or have never smoked.43
Another significant contributor to HF patients’ all-cause readmission was
insurance status. We found HF patients with no health insurance to have a 36% less likely
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chance of HF readmission one year after discharge. This finding was unexpected, the
mechanism of which remains speculative. The vast majority of patients admitted to the
hospital for HF decompensation are usually admitted through the emergency department.
Prior data suggest that more than 80% of heart failure readmissions are admitted through
the emergency department.44,45 Findings from our study are consistent with prior results
from three studies finding patients without health insurance to be less likely to be
admitted from the emergency department to the hospital.46-48 There may be several
explanations for this. Perhaps a majority of HF patients may be using the emergency
department for primary care purposes and thus maybe not as critically ill when they
present to the emergency department.49,50 Alternatively, there also may be a concentrated
effort to try to accomplish managing the uninsured patients as outpatients, saving cost as
a result of an inpatient admission versus an emergency department discharge. 49
Likewise, the emergency departing is increasingly being counted on triage, treat, and then
release more critically ill patients due to the unavailability of hospital beds.
The results of this paper have significant implications that may affect readmission
in HF patients. The social context formed by living arrangements, such as those of living
with someone appears to be important to HF patient readmission. Therefore it is
important to assess living arrangements early in the hospitalization of patients with HF in
order to recognize those who are high risk for readmission. This will allow clinicians to
designate resources to those who need them most. Therefore, it is important to assess the
living arrangements of patients as these may be sources of potential support after
discharge.
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Limitations
This study must be interpreted in light of several limitations. First, the study was
retrospective, and we had to depend on information documented in the electronic medical
record by clinicians. Second, another limitation might be its cross-sectional design. We
cannot conclude causality between living with someone and one year readmission for HF
patients. Third, as this was an electronic medical record review, no information about
household composition, perceived or received support was collected in this study which
limits the understanding of the role of the individual living the in the household with the
patients and HF readmission at one year. A longitudinal study with more detailed
information related to perceived support, received support would provide more
information and may clarify the causality and mechanisms of association between living
with someone and HF readmission in one year. Fourth, this chart review was conducted
in one academic medical center with little diverse ethnicity limiting its generalizability.
Conclusion
An emphasis on HF patient readmission increases due to its negative influence on
HF patient mortality. The present study has identified living alone to be an independent
predictor of HF readmission within one year of discharge and offers insight into an area
of focus for prevention. Our findings suggest that the potential availability of being in a
shared household may help negate the complex nature of HF self-care, making it less
likely for the patient to be readmitted. This information could be used to focus on support
interventions and follow-up efforts on those patients not living with someone who is
maybe a high risk for readmission post-discharge.
Copyright © Linda Clements 2019
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Table 3.1

Characteristics of heart failure patients in the total sample and compared

between those living alone compared to living with someone
Variables

Mean ± SD or N (%)
Total
(N=398)

Living with

Living

someone

alone

(n=265)

Age (years)
Gender (male)

(n=133)

63 ± 14

63 ± 13

63 ± 15

0.847

226 (57%)

153 (58%)

73 (55%)

0.588

Charlson comorbidity index score
0 (no co-morbidities)

p-value

0.660
2 (1%)

2(1%)

0

1-2 (mild)

311 (78%)

206 (77%)

105 (79%)

3-4 (moderate)

56 (14%)

36 (14%)

20(15%)

>5 (severe)

29 (7%)

21 (8%)

8 (6%)

Educational level

0.985

High school education or >

311 (78%)

207 (78%)

104 (78%)

No education/< High school

87 (22%)

58 (22%)

29 (22%)

education
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Table 3.1 Continued
Ethnicity

0.412

African American

82 (21%)

57 (22%)

25 (19%)

Caucasian

314 (79%)

207 (78%)

107 (80%)

American Indian

1 (1%)

0

1 (1%)

Native Hawaiian

1 (1%)

1(1 %)

0

Employment
Employed
Unemployed

0.055
25 (6%)

21 (8%)

4 (3%)

363 (94%)

237 (92%)

126 (97%)

Insurance

0.730

Has insurance

359 (90%)

240 (91%)

119 (90%)

No insurance

39 (10%)

25 (9%)

14 (10%)

Marital Status

<0.001

Married

195 (49%)

192 (73%)

3 (2%)

Separated/divorced

53 (13%)

22 (8%)

31 (23%)

Single/widowed

145 (36%)

46(17%)

99 (74%)

Cohabitate with partner

5 (100%)

5 (2%)

0

Smoking history

0.436

Current smoker/recent smoker

148 (37%)

95 (36%)

53 (40%)

Former/never smoked

250 (63%)

170 (64%)

80 (60%)

9 ± 14

8 ± 12

8 ± 12

Hospital length of stay( days)
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0.989

Table 3.1 Continued
Days from discharge to

260 ± 301

290 ± 312

201 ± 268

0.003

358 ± 171

265 ± 358

133 ± 356

0.895

39 ± 14

37 ± 15

40 ± 16

0.155

227 (57%)

138 (61%)

89 (39%)

0.005

50 (13%)

34 (68%)

16 (32%)

0.820

readmission (days)
Days from discharge to death
(days)
Ejection Fraction (%)
Rehospitalized within 1 year of
discharge (yes)
Death within 1 year of discharge
(yes)

New York Heart Association
Class

0.450

I-II

151 (40%)

97 (39%)

54 (43%)

III-IV

228 (60%)

155 (62%)

73 (58%)

60

Table 3.2

Cox regression model showing the association between living with someone

and all-cause readmission
Variable

Hazard

95% CI

p-value

Ratio
Living alone

1.43

[1.07, 1.91]

0.015

Insurance

0.569

[0.329, 0.984]

0.044

Smoking

1.49

[1.11, 1.99]

0.007

NYHA class

1.14

[0.857, 1.53]

0.357

Gender

1.10

[0.833, 1.47]

0.484

Charlson co-morbidity index

0.953

[0.866, 1.05]

0.332

Age

1.00

[0.992, 1.01]

0.676

*Cox regression full model (x2=19.8, p=0.003)
Data presented as Odds Ratio (OR) and 95% Confidence intervals (CI) and p-value
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Table 3.3

Cox regression model showing the association between living with someone

and all-cause death
Variable

Hazard

95%CI

p -value

Ratio
Living alone

0.900

[0.301, 2.67]

0.850

Insurance

1.84

[0.503, 6.79]

0.355

Smoking

1.80

[0.649, 5.00]

0.259

NYHA class

0.431

[0.155, 1.20]

0.107

Gender

1.36

[0.490, 3.80]

0.551

Charlson co-morbidity index

1.09

[0.726, 1.43]

0.956

Age

1.03

[0.968, 1.04]

0.850

*Cox regression full model (x2 5.1, p=0.660)
Data presented as (OR) and 95% (CI) and p-value
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Percent survival

Figure 3.1 Cox regression plot of living with someone and all-cause rehospitalization

Living with someone

Living alone

Follow-up time, day
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Percent survival

Figure 3.2 Cox regression plot of living with someone and cardiac rehospitalization

Living with someone

Living alone

Follow-up time, day
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CHAPTER FOUR
Improvement in Heart Failure Self-Care and Reduction in Patient Hospital Readmissions
with Caregiver Education: A Randomized Controlled Trial
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Abstract
Introduction: Heart failure (HF) readmissions continue to be a challenge in the care of
HF patients with approximately 23% of patients greater than 65 years old readmitted to
the hospital within 30-days of discharge. It is estimated that one-half to one-third of HF
readmissions are preventable through successful self-care. Caregivers play an important
role as a resource in supporting self-care. However, caregivers assist patients in HF selfcare with little or no education or training, and it is not usual practice to provide
caregivers with training to assist with HF self-care.
Aims: The aims of this study were (1) to determine the effect of an in-hospital, threesession, interactive, educational intervention with telephone follow-up for caregivers only
in improving HF patients’ self-care, reducing 30- day cardiac readmission rates and (2) to
evaluate the effect of the intervention on caregiver self-efficacy, perceived control, and
HF knowledge.
Methods: In this randomized control trial (RCT), we enrolled 37 hospitalized HF
patients and their caregivers. The intervention directed at caregivers alone consisted of
three in-hospital, nurse-led, educational sessions with telephone follow-up. These
educational sessions were designed to provide caregivers with the knowledge and skills
to assist patients in engaging in successful HF self-care. Patient self-care, patient 30-day
cardiac readmission rates, and caregiver self-efficacy perceived control, and HF
knowledge was measured at baseline, discharge, 7-days, and 30-days post-discharge.
Results: Data from 37 patients and caregivers were analyzed. The patients with HF were
67% male and had a mean age of 59.14 + 11.03 years. Forty-five percent of patients were
New York Heart Association (NYHA) class IV with a mean ejection fraction of 27.0
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±14.4%. The mean of age of caregiver was 49.0 ±10.7 years with 78% of them being
female and 54% of them being spouses. A linear mixed-model analysis revealed that
patients whose caregivers received the educational intervention had significantly better
self-care maintenance (p<.001) and self-care management (p<.001) across time. Cox
survival analysis demonstrated patients whose caregivers did not receive the educational
intervention were 11 times more likely to experience cardiac readmission within 30 days
after discharge than those patients whose caregivers received the intervention
(HR=11.492, p=.003). Caregivers who received the educational intervention had higher
perceived control [F (2/91) = 6.53, P < 0.001] for up to 30-days post-intervention versus
the control group, however, there were no differences between caregiver groups in selfefficacy and HF knowledge.
Conclusions: Addressing a significant gap in HF management by including caregivers in
inpatient education, this caregiver only educational intervention provided a template for
in-hospital education that can improve caregiver perceived control, patient self-care, and
30-day cardiac readmissions. This intervention is ready for a rigorous test on a large
scale, multicenter, randomized control trial. Delivering educational interventions for
family caregivers in the hospital is feasible and has the potential to improve caregiver and
patient outcomes.
KEYWORDS: caregiver education heart failure
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Improvement in Heart Failure Self-Care and Reduction in Patient Hospital Readmissions
with Caregiver Education: A Randomized Controlled Trial
Introduction
Heart failure has an enormous impact on individual health and the health care
system in the United States. Heart failure afflicts ~6.5 million Americans and is the
primary diagnosis in >1 million admissions yearly.1,2 Heart failure imposes a complex
treatment plan, limitations on daily activities of patients, and changes in lifestyle.
Compared to patients admitted for other diagnoses, HF patients have the highest 30-day3
readmission rates at 27% when compared with the overall rate of approximately 21%.4 In
2011 hospitalization accounted for approximately 70% of the total costs for HF.5
Approximately 27% of HF readmissions are thought to be preventable.6,7,8 Successful HF
self-care is essential in preventing HF readmissions.9
Self-care is defined as a process of maintaining health through the performance of
health-promoting practices and managing illness.10 Effective HF self-care is critical in
promoting optimal patient outcomes in illnesses such as HF.3,11 Heart failure self-care
requires patients to follow a complicated treatment plan related to medication
administration, diet modification, activity participation, and symptom monitoring.12,13
While self-care is an essential component of HF treatment; patients struggle to perform
successful self-care.14
Caregivers play an essential but often ignored part of HF patients’ self-care.
Caregiver influences on HF patients’ self- care can range from being a resource on the
performance of self-care to providing care when the patient is unable to perform selfcare. 15,16 Through communication, behaviors, and attitudes, caregivers often have a
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significant impact on patients’ well-being, decisions to follow recommendations for
medication treatment, and abilities to initiate and maintain lifestyle changes.17,18
Therefore, national consensus guidelines from the American College of
Cardiology/American Heart Association (ACC/AHA) and the Heart Failure Society of
America (HFSA) for the management of chronic HF, recommend that all HF patients
along with their caregivers receive individualized education focused on self-care before
discharge.19-21 Yet, most discharge education is aimed at HF patients alone.22
Hospitalized patients may be anxious related to their condition, concerned about
performing self- care or be experiencing dyspnea or fatigue at the time of discharge,
making patient education difficult. Therefore, a caregiver may have to serve as a proxy
during educational interventions in order to provide a safe patient safe transition from
hospital to home. 23,24 Treatment management routines for patient self-care related to
chronic disease can be enhanced by increasing caregiver self-efficacy,25-29 perceived
control,30,31 and disease knowledge,32,33 through educational interventions. Caregivers
perform caregiving activities daily with almost exclusive access to HF patients, providing
a mechanism for which they can positively influence patient outcomes.
Caregiver characteristics such as self-efficacy, HF knowledge, and perceived
control can positively influence HF patient self-care.34-37 Most HF caregivers report little
self-efficacy (i.e., confidence in the ability to perform a task) in assisting the patient in
self-care.38-40 Caregiver self-efficacy improved through educational interventions is
associated with better patient and caregiver outcomes such as survival.28,41-43 With
increased self-efficacy, individuals have greater confidence in their ability and thus are
more likely to be motivated to engage in healthy behaviors.44 In addition to self-efficacy,
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perceived control can also promote HF self-care.22 Improvements in spousal self-efficacy
or confidence is shown to result in improvements in patient depressive symptoms,45
quality of life,46 and survival.28
An individuals’ higher perception of control is associated with improved patient
outcomes.36,47 Health researchers report that an individual’s sense of perceived control
influences how they perceive and manage their illness.48 Quantitative research in patients
with asthma,48 diabetes,49, and HF 50 has suggested that greater perceived control is
associated with better outcomes such as improved self-care. The perception of control by
caregivers is associated with improved patient outcomes.36 Chen and colleagues explored
the relationships among HF knowledge, perceived control, social support, and family
caregiver contribution to self-care of HF, based on the Information-MotivationBehavioral Skills Model.42 They discovered that caregiver perceived control directly
affected caregiver contribution to self-care maintenance and both directly and indirectly
affected caregiver contribution to self-care management.42 Srisuk and colleagues50
reported that a patient-caregiver educational intervention d caregiver perceived control
and patient self-care. Therefore, perceived control might have a significant role in
initiating and sustaining health behavior change efforts like the performance of selfcare.51 Another foundational precursor for HF self-care is HF knowledge.
The ability to act as a resource for HF patients or to assist in performing self-care
requires knowledge about HF and its treatment, and accurate HF knowledge is one
determinant of self-care behaviors.52-54 For example, Chung and others reported that 12
weeks of self-care education for HF patient-caregiver dyads, with two home visits and
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telephone follow-up, resulted in a significant reduction in patient (p=0.02) and caregiver
(p<0.01) dietary sodium consumption. 54
Although the literature acknowledges that caregivers play an essential role in
supporting HF patients and encourages their inclusion in HF education, there is a paucity
of studies that have evaluated its effectiveness. In a recent systematic review55 of
educational interventions involving caregivers of HF patients in HF education, only two
studies were found measuring outcomes in both dyads56-58 In these studies caregiver
knowledge was increased but quality of life, perceived control, anxiety, and depression
did not improve. One study58 of the two noted a significant improvement in the patient
outcome of perceived control after the educational intervention. However, no other
significant changes between groups were reported. Therefore, evidence highlights a
knowledge gap regarding the effectiveness of HF caregiver education on patient
outcomes.
The purpose of this study was to evaluate the effectiveness of an in-hospital,
three- session, interactive, caregiver only, educational intervention aimed at improving
caregiver self-efficacy, HF knowledge, and perceived control thus improving patient selfcare and cardiac readmission rates. Therefore, it is hypothesized that by improving these
caregiver factors, patient self-care would be improved, and 30-day readmission rates
decreased. The specific aims were the following: (1) to determine the effect of an inhospital, three-session, an interactive, educational intervention for caregivers only in
improving HF patients’ self-care, reducing 30-day cardiac readmission rates and (2) to
evaluate the effect on caregiver self-efficacy, perceived control, and HF knowledge.
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Methods
Design
This study was a two-group, prospective, repeated measures randomized
controlled trial, using a caregiver only educational intervention versus usual patient
education. The outcomes measured included patient self-care, patient 30-day cardiac
readmission status, and caregiver self-efficacy, perceived control, and HF knowledge.
Written and informed consent was obtained, then patients and caregivers were randomly
assigned to groups based on a schedule derived from a computer-generated table of
random numbers.
Sample
The sample of recruited patients and caregivers came from the inpatient
progressive-care unit at the University of Kentucky Medical Center. Screening of
inpatients with a secondary diagnosis of HF and their caregivers occurred for eligibility
to participate in the study. Patients enrolled had (1) a diagnosis of chronic HF confirmed
by their cardiologist and had an echocardiogram within the previous six months that
supported the diagnosis, (2) were able to speak and write English, (3) had a phone in the
home, and (4) had a caregiver living with them. Exclusion criteria for patients included
receiving a heart transplantation, having a co-existing terminal illness or cognitive
impairment per medical record. Patients identified eligible caregivers through self-report.
Caregiving by definition is providing assistance that is more than the aid provided for a
physically and psychologically healthy person.22 Caregivers of patients were eligible if
the following were true: (1) primary caregiver living with the HF patient; (2) able to
speak and understand English; (3) no self-reported history of cognitive impairment; (4)
no co-existing terminal illness. The University of Kentucky Biomedical Institutional
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Review Board approved the protocol and informed consent documents. Both patients and
caregivers gave informed consent and signed separate consent forms.
Procedure
Usual care. At this hospital, bedside nurses are responsible for HF discharge
education. Discharge education provided to HF patients include a booklet entitled
“Caring for Your Heart: Living Well with Heart Failure,59 a weight calendar, a 10-minute
video entitled “What is Heart Failure” (Milner/Fenwick) and pill box for keeping track of
their medications. The bedside nurses use the “teach-back” method of educational
evaluation during their discharge session. There was no consistent intent to include
caregivers in HF patient education at this facility. If caregivers happen to be present at the
time of discharge education, then they are included.
Intervention. During the patient’s stay in the hospital, caregivers completed three
educational sessions. Investigators in this study chose to use a hospital-based educational
intervention over the outpatient setting because it is more practical, less costly for
caregivers.60 Educational content of the sessions were based on the HF guidelines from
the American College of Cardiology /American Heart Association/Heart Failure Society
of America.61 The intervention consisted of three educational sessions lasting
approximately 30 minutes using written material, videos, one-on-one discussion, the
“teach-back method of learning evaluation, and skill building. Information using these
teaching strategies are reported to assist in improving self-care.63,62,63 Bedside nurses
were not enlisted to reinforce education presented by the study nurse. The intervention
also consisted of two follow-up telephone calls at 7 and 30-days post-discharge.
Telephone follow-up has shown to reduce 30-day readmissions in patients with HF.64
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An advanced practice nurse with expertise in HF presented content on HF selfcare during each session. Nurses are well positioned to deliver health education because
of their extensive contact with the patients of families.65,66-68 Educational sessions took
place in patients’ room and lasted approximately 60 minutes. A minimum of 60 minutes
of HF inpatient education is shown to reduce 30-day readmissions.69 At the beginning of
each session, a sign was placed on the door, reading “education in progress”: and if the
sessions were interrupted, the investigator rescheduled the session at another time.
In the first session, caregivers viewed two videos entitled “What is Heart
Failure?” (Milner/Fenwick) and” Heart Failure Monitoring for Signs and Symptoms
(Milner/Fenwick) with a discussion using the corresponding written information from the
booklet. Strategies for symptom monitoring discussed with caregivers included obtaining
accurate daily weights at home. Caregivers received a calendar in which to record the
patient’s daily weight. Caregivers participated in decision-making activities related to
scenarios based on current guidelines illustrating patient weight gain with several
decision-making options such as calling the physician to notify them about weight gain.
In the second education session, caregivers viewed a video entitled
“Understanding Heart Failure Medications” (Milner/Fenwick) combined with a
discussion using the corresponding written information in their booklet. The study nurse
used the patient’s medication list and a medication bottle as an adjunct teaching modality
assisting in providing information on the reason for the medication, actions to take for a
missed dose and how to obtain a refill from the physician. Across studies, caregivers
report knowledge gaps related to assisting HF patients with medication
administration.39,70,71
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In the third session, caregivers received their last educational intervention.
Caregivers viewed the video entitled “Nutrition and Exercise” (Milner/Fenwick)
combined with corresponding written information related to diet modification and
exercise. Caregivers practiced reading sodium and fat content using food labels.
Caregivers participated in decision-making activities related to current guidelines
illustrating high sodium content foods. Discussions with caregivers included low sodium
options, such as not adding salt to food or using other spices for flavoring foods.
Evidence recommends instructing caregivers on reading food labels for sodium content,
low-sodium diet cooking, and shopping to support patient adherence.72,73
Data collection took place at baseline (before the first educational session), before
discharge (after the last educational session), and by phone at 7 and 30-days. Data
collected at baseline were patient and caregiver sociodemographic characteristics,
comorbidities, health literacy, and family functioning. Data collection for patient selfcare and caregiver self-efficacy perceived control and HF knowledge also occurred at
baseline, at discharge, 7 and 30-days post-discharge. Telephone follow-up with
caregivers and patients occurred at 7 and 30-days after discharge. During the phone-call,
remediation of caregivers occurred if caregiver gave incorrect responses related to the HF
knowledge questionnaire. Cardiac readmission within thirty days was determined during
the 30-phone call and using medical record review.
Measures
A standardized sociodemographic instrument developed for and used extensively
in this population was completed by both caregivers and patients to gather data on age,
gender, education level, race/ethnicity, marital status, financial status. The Charlson
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Comorbidity Index (CCI) was used to measure comorbidity burden.74 Scores on the CCI
can range from 0-34 with higher scores indicating a greater burden from comorbid
conditions. The CCI has good reliability and validity in many populations, including HF.
A trained research nurse determined the New York Heart Association functional
classification by medical record review.
The Self-Care Heart Failure Index (SCHFI) v. 6.2 was used to collect data on
patient self-care.23 The SCHFI v.6 is a self-report questionnaire comprised of 22
questions that capture self-care maintenance (daily routine behaviors), self-care
management (symptom recognition and response behaviors), and confidence (confidence
in the ability to engage effetely in self-care). Each sub-scale of the SCHFI is calculated
(range 0-100) with higher scores indicating better self-care with a cut-point of 70,
indicating adequate self-care. The Cronbach alpha coefficients for the three subscales of
the SCHFI in this population were .71 for self-care maintenance, .72 for self-care
management and .92 for self-care confidence.
The end-point of 30-day cardiac readmission was measured by self-report of the
patient per telephone interview at 30-days post discharge and review of hospital
electronic medical record using admission diagnosis.
The Revised Scale for Caregiver Self-Efficacy instrument was used to evaluate
caregiver self-efficacy related to the caregiving role. The scale has three subscales (1)
caregiver self-efficacy for obtaining respite from family and friends (5 items; e.g., asking
a friend or family member to stay with your relative for a day to take a break), (2)
caregiver self-efficacy for controlling disturbing thoughts (CGSE-DB) about the
caregiver role (5 items; e.g., the unfairness of having to manage this caregiving situation),
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and (3) caregiver self-efficacy responding to the relative’s disrupting behaviors (CGSEUT; 5 items; e.g., responding without raising your voice when your relative interrupts
your activities repeatedly).51 Using this scale, caregivers rate their degree of self-efficacy
on an analog scale from 0 (absolutely incapable) to 100 (fully capable). The Cronbach
alpha coefficients for this population for the self-efficacy respite scale were .67,
disturbing behavior scale was .55, and the upsetting thoughts scale was .66.
Perceived control for caregivers over managing patients’ HF symptoms was
assessed by the eight-item Control Attitudes Scale-Revised.52 In this study, perceived
control is defined as an individual’s belief that he or she has the resources essential to
cope with adverse events in a way that positively influences such events 75 The measure
uses a 5-point Likert scale (1: totally disagree to 5: totally agree). The total score was
calculated by adding the ratings of all items after reversing the ratings of two items.
Possible scores range from eight (perception of no perceived control) to 40 (perception of
the highest level of perceived control). Reliability has been supported in patients with
coronary artery disease, cardiac disease, and HF.76 The Cronbach alpha coefficient for
this study sample was .62.
Heart failure knowledge in this study was measured using the Dutch Heart Failure
Knowledge Scale (DHFKS).53 This scale is a reliable, valid instrument to measure
general HF knowledge, symptom recognition, and HF treatment consisting of 15
multiple-choice items (0-15). Higher scores on the scale indicate more HF
knowledge.50,77,78 Cronbach alpha for the DHFKS in a study of 902 patients with HF
from 19 hospitals located in the Netherlands was .62.79 The Cronbach alpha coefficient in
this study sample is .84.
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Patients with chronic diseases such as those suffering from health failure (HF)
show low levels of health literacy (HL).80 We are measuring health literacy in this study
as it may a confounding variable. Health literacy is “the degree to which individuals can
obtain, process, and understand necessary health information and services needed to
make appropriate health decisions.81 Lower patient HL is consistently associated with
decreased medication adherence,82 decreased the use of preventative services,83 greater
difficulties participating in self- care 84, and more hospitalizations.85 Lower levels of
caregiver HL are found to be associated with inadequate patient self-management
behaviors and increased patient use of health services. 86 The Newest Vital Sign was used
to measure health literacy in this study.87,88 This is a sensitive, reliable, and valid
instrument for the assessment of health literacy in screening individuals with low
educational levels.88,89 The instrument is based on a7th-grade reading level and is
comprised of 6 questions based on reading a nutrition label. It requires about 3 minutes
for administration. Scores can range from 0-6, and a cut point of three divides the scores
into inadequate and adequate health literacy.89
Most HF self-care occurs at home within the family environment, therefore family
functioning maybe a confounding variable in this study. Families are a vital source of
support for patients, and lack of support from families for patients and caregivers can
result in poor self-care and increased patient readmissions.90 Poor HF self-care is
associated with poor family functioning.91 The Family Assessment Device (FAD) was
used to measure family functioning at baseline.92 The FAD measures structural,
organizational, and transactional characteristics of families. It consists of 6 scales
assessing the six dimensions of the McMaster Model of Family Functioning: affective
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involvement, affective responsiveness, behavioral control, communication, problemsolving, and roles as well as a scale measuring general family functioning. The measure
contains 60 statements about family interactions. Respondents are asked to rate how well
each statement describes their own family. The range of possible scores is 1-4 with 1
indicating healthy family functioning and a score of 4 indicating unhealthy family
functioning. The FAD is used widely in the HF population; internal consistency of the
scale ranges between .86 and .92, and the test-retest reliability is reported to be .71.91,93,94
The Cronbach alpha for the FAD in this study for is .72.
Data Analysis
Analysis of data was done with SPSS for Windows (version 22.0, SPSS Inc.,
Chicago, IL). Comparability of the groups on baseline measures was examined with Chisquare or independent t-tests, depending on the level of measurement. All analyses
followed an intent-to-treat strategy, that is, the analyses included all patients in the groups
to which they were randomly assigned, regardless of their level of adherence to the
intervention or subsequent withdrawal from the study. Differences in patient self-care
scores and caregiver self-efficacy perceived control, and HF knowledge between the
groups over the study period were calculated with linear mixed-models analysis. Using
these analyses, investigators examined the main effects by group, time, and a group-bytime interaction. The within patients covariance structures were set at unstructured. When
the Mauchly’s test of sphercity was significant, univariate tests with the GreenhouseGeisser epsilon correction factor were reported. When signiﬁcant group-by-time
interaction effects were found, mean pairwise comparisons using the Bonferroni
correction for multiple comparisons were calculated. To compare times to the composite
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endpoint of rehospitalizations, a log-rank test to compare the times to cardiac readmission
between the intervention and control group was used. A Cox, proportional hazards
model, was used to determine the effect of the intervention on time to the first cardiac
readmission.
Results
Baseline Characteristics of Patients and Caregivers
A total of 37 HF patients and their caregivers completed baseline questionnaires
(see Figure 4.1 for participant flow through the study). Two patients died after data
collection but before discharge. No patients were lost to follow-up.
The mean age of patients was 59.14 ± 11.03 years (Table 4.1). The patients were
predominantly white (86%), male (70%), and married or cohabitating (73%). Greater
than 75% of patients had more than high school education, with 32% of patients being
retired. Patients were distributed among New York Heart Association functional classes
of II, III, and IV, with 53% of patients being class IV. The average ejection fraction
among patients was 27.0 ± 14.4%. Greater than 25% of patients reported more than five
comorbidities. The mean comorbidity score was 3.83 ± 2.61 Forty-three percent of
patients reported their financial status as inadequate with “not enough to make ends
meet.” Greater than 80% of patients had health literacy score of 4 ± 1 indicating adequate
health literacy.
The mean age of caregivers was 49.0 ± 10.7 years (Table 4.2). The majority of
caregivers were white (87%) and female (78%). More than half of the caregivers were
married or cohabitating (59%) and spouses (54%). Forty-one percent of caregivers were
employed full time outside the home with 79% reporting greater than a high school
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education. The mean caregiver comorbidity score was low at 1.08 ± 1.89 with more than
half of caregivers (57%) reporting no comorbidities. The mean caregiver health literacy
score was 4.43 ± 1.14, indicating adequate health literacy. Thirty-nine percent of
caregivers rated their quality of support as very good, while forty-nine percent of patients
rated the quality of their support as only good (Table 4.2).
Baseline Values of Patient and Caregiver Outcome Variables
At baseline, the mean patient self-care maintenance score was 54.9 ± 18.2, selfcare management score was 44.3 ± 23.1, and self-care confidence score was 46.1 ± 23.5.
There were no significant differences in self-care measures between the intervention and
control groups at baseline (Table 4.1).
At baseline (Table 4.2), the mean caregiver self-efficacy score for respite was
75.8 ± 32.6, for managing disturbing behavior was 64.5 ± 8.0, and for controlling
upsetting thoughts was 73.5 ± 49.6. The mean score for caregivers’ perceived control was
27.0 ± 4.0, and for caregivers, HF knowledge was 7.3 ± 1.1. Although there are no
published norms for perceived control, levels below 16 reflect a low level of perceived
control.95,96 A score of 12 on the DHFKS indicates a high or adequate level of heart
failure knowledge.79 There were no significant differences between the intervention and
control groups at baseline in caregivers’ self-efficacy, perceived control, or HF
knowledge.
Impact of the Intervention
The impact of the intervention on patient self-care can be seen in Table 4.3. The
linear mixed- model analysis revealed a statistically significant group-by-time interaction
effect for self-care maintenance (F (3, 96) = 5.76, p <0.001, ŋp2 0.153) and self-care
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management (F (3, 51) =4.826, p=0.005, ŋp2 0.221) with a small to moderate effect size.
There was no significant time or group by time interaction for self-care confidence
(p=0.159).
The analysis of caregiver perceived control revealed a significant group-by-time
interaction effect (F (3, 81) =8.32, p<0.001, ŋp2 0.236) with a moderate effect size (Table
4.4). Pairwise comparisons revealed significant differences in perceived control between
intervention and control groups at discharge and 7-day (31 ± 3 vs. 31 ± 5, p=0.027) and
between 30-days (31 ± 3 vs. 31 ± 4, p=0.030) post-discharge. There were no significant
group-by-time interaction effects noted in caregiver self-efficacy and HF knowledge
(Table 4.4).
The time to cardiac readmission was significantly longer in patients who received
the educational intervention (28 ± 7 days, p=<0.004) than in patients who did not receive
the educational intervention (20 ± 11 days). Over the 30-day study period post-discharge,
the proportion of patients who experienced cardiac readmission in the intervention group
was significantly lower (5%, p=0.003) when compared with the control group (42%).
Two patients (5%) died from cardiac reasons after the intervention but before discharge.
Cox hazards regression analysis (Figure 4.2) demonstrated that patients whose caregiver
did not receive the educational intervention were 11.4 times more likely (p=0.002) to
experience cardiac readmission than those patients whose caregiver received the
educational intervention.
Discussion
Heart failure education is recommended for all patients and their caregivers to
achieve optimal HF self- care behaviors such as medication adherence, monitoring daily
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weights, and dietary adherence.97 Self-care is fundamental to the success of HF treatment
and has been shown to improve all-cause hospitalization. 69 Caregivers play an essential
role in supporting patients in HF self-care.16,98 However, caregivers are rarely included in
HF education. The purpose of this study was to evaluate the effectiveness of an inhospital, three- session, interactive, caregiver only, educational intervention aimed at
improving caregiver self-efficacy, HF knowledge, and perceived control thus improving
patient self-care and readmission rate. It was hypothesized that by improving these
caregiver self-efficacy, perceived control and HF knowledge patient self-care would be
improved, and 30-day readmission rates decreased.
The results of our study suggest that an in-hospital, innovative, three-session,
caregiver only educational intervention is effective in improving HF patient self-care
maintenance, self-care management, 30-day readmission, and caregiver perceived
control. The intervention did not improve patient self-care confidence, caregiver selfefficacy or caregiver HF knowledge. This study is the first randomized control trial to
determine that an in-hospital, three-session, innovative, caregiver only, HF educational
intervention is effective in improving patient self-care maintenance, self-care
management, 30-day readmission rates, and caregiver perceived control.
Our first aim was to determine the effect of an in-hospital, three-session,
innovative, caregiver only educational intervention on patient self-care and 30-day
readmission rates. In this study, patient self-care maintenance and self-management in the
intervention group significantly increased from baseline to 30-days post-discharge. In this
study, self-care maintenance and self-care management in the intervention group
significantly increased by 62% and 97% respectively, from baseline to 30-days post-
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discharge. However, there was no significant increase in self-care confidence. Prior
literature related to the influence of caregiver education on patient self-care is limited.
However, three randomized control trial were found, including caregivers in HF self-care
education and testing patient outcomes.50,53,99
The results of this study are consistent with the results from these three
randomized control trials.50,53,99 In all three studies patients whose caregiver was included
in the educational intervention reported significant improvements in self-care, self-care
maintenance, and self-care management. Common educational strategies among these
studies with this study include the use of a face to face individualized approach to
education and varied modes of educational content delivery. They differed from this
study in that only one study occurred in the hospital setting,99 one utilized the teach-back
method of learning evaluation50 and only two utilized telephone follow-up50,53
These results are consistent with previous studies demonstrating that educational
interventions improve perceived control in caregivers of cardiac patients.36,50,100
However, the sustained effect of the educational intervention on caregiver perceived
control seen in this study was only consistent with the study by Moser et al.36 The
educational intervention from Moser and colleagues was similar to the one in this in that
both interventions were individualized and used multi-media modes for educational
delivery. Caregivers report the time of discharge to be a time of uncertainty which can
cause feelings of a loss of control.40,101 Perceived control is a central concept in the
caregiver and patients’ adjustment to chronic illness and is considered important to a
positive perception of a stressful situation such as caregiving. 96,102 Perceived control is
one individual characteristic that is amendable to education. High levels of perceived
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control are associated with better emotional well-being, successfulness at coping with
stress and improved performance.75 It may be that individuals such as caregivers, who
experience repeated success in a task can develop a generalized expectancy that they can
influence the occurrence of positive outcomes in themselves and others such as the
patients’ performance of successful self-care.103
There were no significant differences found between the intervention and control
group related to caregiver self-efficacy and heart failure knowledge. Patients and
caregivers included in the study had been seen before by healthcare providers for their
heart failure care. Knowledge and self-efficacy are amendable through education. It is
possible that caregivers were exposed in previous medical encounters to heart failure
education. This previous experience with education may have improved their sense of
self-efficacy and HF knowledge accounting for the lack of improvement in self-efficacy
and heart failure knowledge related to the caregiver educational intervention. Perceived
control is defined and operationalized in ways that are similar to self-efficacy.104
Perceived control can also exert an independent effect or a mediator effect on health
behaviors. According to some theorists, including Bandera, perceived control and selfefficacy could be used interchangeably both conceptually and operationally. Caregivers
influenced by the educational intervention may have already felt prepared and confident
in their ability to perform self-care form prior educational interventions but was still
feeling overwhelmed with a loss of control. Once caregiver perceived control was
improved, then those individuals with high self-efficacy may have performed better at
assisting the patient in self-care. Evidence reports perceived control might only benefit
those who are already confident their ability to perform self-care.
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This study must be interpreted in light of several limitations. First, the
generalizability of the results is limited by the sample, which was drawn from one
hospital-based healthcare system, serving a patient population with a relatively little
ethnic variation. Because patients were recruited from a university hospital with an active
heart transplant program, they may be more impaired than HF patients in most
community samples. Finally, our results cannot be extrapolated beyond 30-days and
future studies should include longer follow-up periods.
Conclusion
This study provides sufficient evidence to suggest that this intervention could be
feasibly implemented in other hospital settings. The findings are significant because they
quantify the value of providing HF self-care education to caregivers, and the results help
to fill the gap regarding the effectiveness of HF caregiver education in improving patient
outcomes. A larger, multicenter, randomized controlled trial will help to validate these
findings. It is recommended that patient characteristics of self-efficacy, perceived control
and HF knowledge be measured in combination with caregiver characteristics. As selfefficacy and HF knowledge were not significant in this analysis, it is of our opinion that
they are consistently important to the performance of successful HF self-care and thus
may give more information on how better to use caregiver HF education to improve
patient outcomes.105,106 Additionally, longer longitudinal studies could help determine if
the positive influence of caregiver education is sustained after 30 days. The innovative
approach of in-hospital, innovative, three-session, caregiver only education was found to
be effective in improving patient outcomes. This educational intervention has the
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potential to be successfully incorporated as an effective part of routine HF patient
discharge and post-discharge care.
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Table 4.1

Baseline Patient Participant Characteristics
Total Sample

Control

Intervention

p-

(N=37)

(n=18)

(n=19)

value

N (%) or

N (%) or

N (%) or

mean + SD

mean + SD

mean + SD

59.14 + 11.03

56.33 + 9.71

61.8 + 11.7

0.135

Male gender

26 (70%)

16 (32%)

14 (38%)

0.946

Caucasian ethnicity

32 (86%)

16 (50%)

16 (50%)

0.677

Education, years

12.5 + 2.5

12.8 + 3.0

12.2 + 2.0

0.465

Married or cohabitating

27 (73%)

13 (35%)

14(37%)

0.909

Age, years

Quality of support
Satisfactory

0.105
2 (5.4%)

2 (5.4%)

0 (0)

Good

18 (48.6%)

6 (16.2%)

12 (32.4%)

Very Good

17 (45.9%)

10 (27%)

7 (18.9%)

NYHA Class

0.723

II

4(14%)

2(7%)

2(7%)

III

10(33%)

6(20%)

4(13%)

IV

16(53%)

7(23%)

9(30%)

Financial stability
Comfortable, more than

0.460
8 (21.6%)

5(13.5%)

3 (8.0%)734

13 (35%)

7 (18.9%)

6 (16.2%)

16 (43.2%)

6 (16.2%)

10 (27%)

enough to make ends meet
Enough to make ends meet
Not enough to make ends meet
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Table 4.1 Continued
Heart failure medications
Beta-blockers

37 (100%)

18(48.6%)

19(51.3%)

0.734

Angiotensin-converting-

24 (64.9%)

10 (27.0%)

14 (37.8%)

0.248

3 (8.1%)

3 (8.1%)

0

0.063

32 (86.5%)

16 (43.2%)

16(43.2%)

0.677

Charlson comorbidity score

3.83 ± 2.61

4.44 ± 2.54

3.26 ± 2.62

0.174

Adequate health literacy

4.21 ± 1.08

4.16 ± 1.20

4.26 ± .991

0.791

Family functioning scores

1.68 ± 1.5

1.70 ± 3.6

1.65 ± 1.4

0.350

Maintenance

54.9 ± 18.2

56.6 ± 18.9

53.3 ± 17.8

0.586

Management

44.3 ± 23.1

47.3 ± 22.8

41.7 ± 23.8

0.506

Confidence

46.1 ± 23.5

42.6 ± 24.7

49.4 ± 22.3

0.385

enzyme inhibitor
Angiotensin receptor
blockers
Diuretic

Self-care score

*Pearson Chi-Square test used to determine differences between groups for categorical
variables and independent samples t-test used to determine differences between groups for
continuous variables. NHYA(New York Heart Association)
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Table 4.2

Baseline Caregiver Participant Characteristics
Total

Control

Intervention

(n=18)

(n=19)

N (%) or

N (%) or

mean + SD

mean + SD

49 ± 10.7

47.3 ± 11.9

50.5 ± 2.2

0.376

Female gender

29 (78.4%)

14 (37.0%)

15 (40.0%)

0.931

Caucasian ethnicity

32 (86.5%)

15(40.5%)

17 (45.9%)

0.585

Education, years

12.7 ± 3.44

12.8 ± 4.36

12.8 ± 2.38

0.824

Married or cohabitating

22 (59.4%)

10 (27.0%)

12(32.4%)

0.638

Sample
(N=37)
N (%) or

P

mean + SD
Age, years

Quality of support

0.803

Satisfactory

10 (27.0%)

4 (10.8%)

6 (16.2%)

Good

12 (32.4%)

6 (16.2%)

6 (16.2%)

Very Good

15 (40.5%)

8 (21.6%)

7 (18.9%)

Financial stability
Comfortable > than enough to

0.116
6 (16.2%)
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5 (13.5%)

1 (2.7%)

Table 4.2 Continued
make ends meet
Have enough to make ends meet

15 (40.5%)

8 (21.6%)

8 (21.6%)

Not enough to make ends meet

15 (40.5%)

5 (13.5%)

10 (27.0%)

Employment status

0.514

Fulltime

12 (32.4%)

5 (13.5%)

7 (18.9%)

Retired

12 (32.4%)

5(13.50%)

7 (18.9%)

Other

13 (35.1%)

8 (21.6%)

5 (13.5%)

Relationship to patient

0.457

Spouse

20 (54.1%)

10 (27.0%)

10 (27.0%)

Child

9 (24.3%)

3 (8.1%)

6 (16.2%)

Sibling

1 (2.7%)

1 (2.7%)

0

Parent

1 (2.7%)

0

1(2.7%)

Other

6 (16.2%)

4 (10.8%)

2 (5.4%)

Charlson comorbidity score

1.08 ± 1.89

1.11 ± 2.1

1.05 ±.37

0.927

Adequate health literacy

4.43 ± 1.14

4.05 ± .27

4.7 ± .23

0.050

Family functioning scores

1.71 ± 1.70

1.74 ± 15.5

1.68± 18.3

0.289

75.8 ± 32.6

69.8 ± 14.9

81.5 ±42.9

0.282

64.5 ± 8.0

62.3 ± 7.6

6.7 ± 8.0

0.097

Caregiver self-efficacy
Self-efficacy obtainingrespite(SE-OR)
Self-efficacy managing patient
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Table 4.2 Continued
disturbing behavior(SE-DB)

73.5 ± 49.6

80.6 ± 71.0

66.7 ± 8.2

0.401

Caregiver perceived control

27.0 ± 4.0

25.4 ± 5.7

28.2 ± 4.3

0.274

Caregiver heart failure knowledge

7.3 ± 1.1

7.2.9 ± 1.0

7.4.0 ± 1.3

0.787

Self-efficacy –controlling
upsetting thoughts

*Pearson Chi-Square test used to determine differences between groups for categorical
variables and independent samples t-test used to determine differences between groups for
continuous variables.
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Table 4.3

Comparison of Patient Outcomes Across Time Between Intervention and Usual Care Groups

Outcomes

Groups

Baseline

Discharge

7-day

30-day

p-value
Time/
Time x
Group
interaction
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Self-care

Intervention

50.9 ± 16.4

73.3 ± 21.2

79.2 ± 21.2

82.7 ± 12.5

0.022

Maintenance

Control

57.7 ± 19.4

51.3 ± 14.7

57.5 ± 24.3

52.4 ± 29.0

<0.001

Self-care

Intervention

41.5 ± 22.9

54.2 ± 22.6

85.7 ± 20.8

81.9 ± 15.0

<0.001

Management

Control

56.6 ± 23.1

48.3± 24.8

55.0 ± 8.3

63.3 ± 20.6

0.005

Self-care

Intervention

50.0 ± 22.8

57.7 ± 27.2

66.4 ± 28.2

76.2 ± 26.3

0.323

Confidence

Control

44.9 ± 24.5

41.9 ± 28.8

37.4 ± 26.4

42.9 ± 26.2

0.159

Table 4.4

Comparison of Caregiver Outcomes across Time between Intervention and Usual Care

Caregiver

Groups

Baseline

Discharge

7- day

30-day

Outcome

P
Time
/Time x
Group
Interaction

Intervention

74.4 ± 13.0

84.5 ± 6.8

93.5 ± 5.2

96.8 ± 3.2

<0.001*

respite(SE-OR)

Control

69.1 ± 16.8

80.6 ± 7.8

92.3 ± 3.4

94.7 ± 5.7

0.675

Self-efficacy

Intervention

67.1 ± 6.55

89.9 ± 5.4

94.5 ± 5.9

97.7 ± 2.6

<0.001*
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Self-efficacy

disturbing

0.829

behavior (SE-DB) Control

62.1 ± 7.7

86.8 ± 8.0

91.1 ± 7.3

93.1 ± 5.5

Self-efficacy

Intervention

68.0 ± 8.3

91.1 ± 5.5

94.5 ± 4.4

95.9 ± .7

<0.001*

upsetting

Control

63.3 ± 15.3

90.2 ± 6.1

94.8 ± 4.8

95.8 ± 6.3

0.458

thoughts (SE-UT)

Table 4.4 Continued
Perceived control

Intervention

28.2 ± 4.0

30.7 ± 3.3

31.0 ± 5.4

30.9 ± 3.6

0.125

Control

25.4 ± 4.3

28.2 ± 5.2

19.6 ± 6.4

20.9 ± 5.1

<0.001

Heart Failure

Intervention

7.3 ± 1.4

8.2 ± 1.5

7.9 ± 2.1

9.4. ± 6.5

0.055

Knowledge

Control

7.3 ± 9.0

7.7 ± 1.7

6.9± 2.2

7.7 ± 1.7

0.157

*Greenhouse-Geisser epsilon correction factor used.
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Figure 4.1 Participant Flow through the Study

Assessed for Eligibility, n=193

Eligible, n=93
Choose not to participate, n=54
1. Felt too SOA (n=15)
2. No time (n= 25)
3. No reason given (n=14)

Ineligible, n=100
1. Family not available
2. Heart failure as primary
diagnosis
3. Patient listed for transplant

Participants Enrolled, n=39

Randomized
Control group, n=18

Baseline data collection,

Intervention group, n=21
Baseline data collection, n=21

Discharge data collection, n=21
Discharge data collection, n=18
Died after data collection but before discharge n=2
7-day data collection, n= 18

30-day data collection, n= 18

7-day data collection, n=19

30-day data collection, n=19
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Figure 4.2 Cox regression plot for caregivers who received educational intervention
versus the usual care group

Intervention Group

Usual Care Group

(x2=8.39, p=0.003)
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CHAPTER FIVE
Dissertation Conclusion
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Dissertation Conclusion
Background and Purpose
Heart failure (HF) is increasing in prevalence due to the aging population and
improvements in the treatment of coronary artery disease, which increase survival among
those with myocardial damage.107 Heart failure is a major health problem worldwide with
one of the highest readmission and mortality rates of all chronic diseases.108 Hospital
readmission is the number one cost for HF patients.108,109
Heart failure management is difficult and takes place at home usually with the
patient requiring help from others such as caregivers.97 Caregiving for HF patients is
complex, because patients are required to engage in multiple self-care behaviors that
include adherence to pharmacological and non-pharmacological treatments. Caregiver
support is essential in patients with HF for the successful performance of self-care.110
Self-care is the foundation for successful treatment adherence and poor self-care is
believed to contribute to frequent readmissions of patients with HF. 111,112 Support from
others such as caregivers, spouses, family and friends has shown to be positively
associated with HF patient outcomes such as medication adherence, dietary sodium
management and weighing compliance impacting HF patient self-care, readmissions and
mortality.99,111,113
Caregiving for HF patients can be satisfying, but it also can yield unhealthy
effects on caregivers, who often report depressive symptoms and poor quality of life as
outcomes of HF caregiving. This is of serious concern because caregiver depressive
symptoms are not only associated with negative outcomes for caregivers but also for
patients with HF.114 National guidelines recommend involving family caregivers and
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those in a close relationship with the patient in HF self-care education. However, this is
not routinely done when discharging HF patients from the hospital.
The overall purpose of my dissertation was to determine the influence of HF
caregivers on patient self-care, readmission and mortality. Family functioning and
caregiver depressive symptoms can have a deleterious effect on caregiver quality of life
thus influencing patient quality of life. To better understand this mechanism, the
manuscript in Chapter Two was developed and is a mediation analysis of the effects of
caregiver depressive symptoms on the relationship between family functioning and
caregiver quality of life. We anticipated that depressive symptoms would mediate the
relationship between family functioning and caregiver quality of life.
Caregiver support can come in many forms. Living with someone in a shared
space can provide opportunities for support from family, partners and friends as well as
spouses. We anticipated that living with someone would offer social ties that in turn
would bring instrumental, information and emotional support, and that patients living
with someone would be less likely to be readmitted or die within one year of readmission.
To better understand the influence of caregivers on outcomes of rehospitalization and
mortality of patients with HF, a retrospective electronic medical record review was
completed on patients with a primary diagnosis of HF. Three hundred and ninety-eight
patient charts were examined.
After this retrospective chart review, a randomized controlled trial of a caregiver
only, three-session, in-hospital educational intervention was undertaken and reported in
Chapter Four. Thirty-seven HF patients hospitalized with a secondary diagnosis of HF
and their caregivers (19 receiving a caregiver only three-session educational intervention
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and 18 caregivers receiving usual care) was conducted. The group of patients whose
caregivers received the educational intervention were predicted to have better self-care
and lower readmission rates, while caregivers were predicted to have better self-efficacy,
perceived control and HF knowledge.
Summary of Findings
Chapter Two was a mediation analysis of the influence of caregiver depressive
symptoms on the relationship between family functioning and caregiver quality of life.
One hundred and forty-three caregivers of patients with HF completed measures on
family functioning, depressive symptoms and quality of life. We found the three
subscales of family functioning (general, problem-solving and communication) to be
independent predictors of depressive symptoms, as well as physical and mental quality of
life. Caregiver depressive symptoms predicted physical and mental quality of life. In
determining if mediation occurred, depressive symptoms were added to the final model
with each subscale of the Family Assessment Device. When depressive symptoms were
added to the final model the significance of general, problem-solving and communication
family functioning as predictors of caregiver physical quality of life decreased,
demonstrating mediation. Likewise, the addition of depressive symptoms in the final
model with each subscale of the Family Assessment Device decreased the significance of
general, problem-solving and communication family functioning as predictors of mental
quality of life.
Chapter Three was a retrospective chart review of influence of HF patients living
with someone versus living alone on readmission and death one year post discharge. All
patients (n = 398) admitted with a primary diagnosis of HF between January 1, 2013 and
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December 31, 2013 were included in the study. Patients (n=398) were primarily male,
Caucasian, and 63 ± 14 years of age. Sixty-seven percent of patients lived with someone,
and less than half of those were spouses. Out findings demonstrated that HF patients
living with someone experienced a significantly longer time to rehospitalization than
those living alone. In a Cox regression hazard regression model, adjusting for covariates,
patients who lived with someone were 1.42 times less likely to be rehospitalized one year
after discharge than those who lived alone. The relationship between living with someone
and all-cause death was not significant after adjustment for covariates.
Chapter Four was a randomized controlled trial in which I enrolled 37 HF
inpatients and their caregivers for an in-hospital, three session, and caregiver only
discharge educational intervention with telephone follow-up. A linear mixed model
analysis was used to determine the effects of the caregiver only education. Patients whose
caregiver was in the intervention group had better self-care maintenance (p<.001) and
self-care management (p<.001) and among caregivers, perceived control was
significantly improved. Kaplan Meier analysis revealed that time to cardiac readmission
was significantly longer in patients whose caregiver received the educational
intervention. Cox proportional hazard analysis revealed that patients whose caregiver did
not receive the educational intervention were 11 times more likely to experience cardiac
readmission than patients whose caregiver did receive the educational intervention.
Impact of Dissertation on the State of Science
This dissertation focuses on caregivers’ influence on HF patients’ self-care,
readmission and mortality in order to provide insight to this under-researched area. The
findings from this dissertation offers unique insights about how caregivers influence

102

patient outcomes. In this dissertation we found caregiver depressive symptoms to be a
mediator between family functioning and caregiver quality of life. Until this study, a
mechanism for the association of family functioning with caregiver quality of life had not
yet been defined. Finding that depressive symptoms mediated the relationship between
family functioning and caregiver quality of life will assist clinicians in their efforts to
design and implement interventions at both the prevention and the early treatment stages
for depressive symptoms in caregivers, thereby improving caregiver quality of life and
helping to prevent poor quality of life in HF patients.
Current evidence about living arrangements and their effects on the health of an
individual is in most cases confined to the health of those who are married and those who
are living alone. The degree to which living arrangements contribute to or impede HF
patients’ ability to avoid hospital readmission may be underestimated. Through the study
in Chapter Three, it was shown that HF patients living with someone are far less likely to
be readmitted one year after discharge from a HF hospitalization. This adds to the limited
state of knowledge in the HF population that individuals living in a household with
someone can share resources that can benefit the health status of its members. This study
suggests that the social context formed by the household appears to be important to the
individuals’ health, regardless of marital status. As the population of HF patients
increases and the number of patients who need assistance at home with HF self-care
increases, understanding the confluence of these trends or how an individual’s household
can help them avoid risk or place them at risk for HF readmission will remain important.
In Chapter Four, the state of the science was advanced by evaluating the
effectiveness of a caregiver only, in-hospital, multi-session, educational intervention
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aimed at increasing caregiver knowledge of HF, improving caregiver self-efficacy and
perceived control thereby, improving HF self-care and patient outcomes. This study
demonstrated the participation of caregivers in a three-session, in hospital, educational
intervention can significantly improve caregiver perceived control, patient self-care
maintenance and management while reducing HF patient 30-day readmissions. This is
important as is it the first study to show the benefit of educating caregivers only on HF
patient outcomes of self-care and readmission. At times, patients may not be available for
educational interventions in the hospital, this study indicates that if needed, caregivers
may serve as suitable proxies for self-care education. The findings are significant because
they quantify the value of providing HF self-care education to caregivers, and the results
help to fill the gap regarding the effectiveness of HF caregiver education in improving
patient outcomes. Also this study contributes to the foundational research of the
importance of caregiver support to positive HF patient outcomes of self-care and
readmission.
Recommendations for Nursing Practice and Research
Bringing understanding to the everyday experience of HF patients and their
partners who experience HF is particularly timely and urgent, given the fact that HF
longevity has increased due to technology and pharmaceuticals, increasing the need for
caregivers. The inclusion of caregivers in HF patients' outcome research is receiving
greater consideration. An explanation for the increased recognition may be requests to
integrate caregivers as collaborators and part of the healthcare team as we have come to
recognize their importance in supporting self-care at home. Additionally, clinicians and
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researchers have begun to acknowledge the positive influence of caregiver support on
patients’ health outcomes such as readmission and mortality.
Depressive symptoms and poor quality of life are both common problems for
caregivers and patients with HF.114 Almost 50% of caregivers of patients with end-stage
heart failure have depressive symptoms,115 116 while the prevalence of depressive
symptoms in spousal caregivers is reported to be about 47%.117 Caregivers who have
depressive symptoms are less likely to participate in assisting patients in HF self-care and
treatment adherence.118 The study in Chapter Two determined depressive symptoms to be
a mediator of the relationship between family functioning and caregiver quality of life.
Further investigation is needed to determine if there is an effect of marital quality and
relationship quality on the relationship between family functioning, caregiver depressive
symptoms and caregiver quality of life. Also, more research should be performed to
determine if the role of depressive symptoms on family functioning and caregiver quality
of life could be replicated in future studies, Because if depressive symptoms are an
influential and an essential link between family functioning and caregiver quality of life,
the therapeutic implications for interventions targeting HF caregivers with high risk of
depression or with family dysfunction could be extensive. Depressive symptoms can
interfere with the positive effects of self-care education in patients with heart failure.119
Therefore, before providing education for caregiver of HF patients, it is necessary to
consider their psychological problems such as depression.
Social scientist concur that living arrangements of older patients such as those
with HF may play a key role in their use of formal or informal healthcare.120 Heart failure
patients in this study were found less likely to be readmitted within one year of discharge
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if they lived with someone versus living alone. Though living with a spouse seem to
confer some protective effect, many older adults do not live with a spouse because they
have outlived their spouse, they are divorced or they did not marry at all. Thus is very
important to assess patient living arrangements in HF patients in addition to marital
status. The diversity of living with someone versus living for HF patients reinforces the
point that one-size-does-not-fit-all when it comes the household structure and health. Our
results underscore the critical importance of some support within the household in
patients with HF. The household in which the HF patient lives with someone seems to
provide social integration and support for its members, who exchange resources. There is
a lack of high quality longitudinal data illuminating the interacting nature between living
arrangements and HF patient outcomes. Longitudinal data would helpful as considerable
variations in the propensity of transitions in living arrangements could exist over time,
such as the loss of a spouse or worsening of the patient’s HF. A lack of high quality
longitudinal data with the HF population has inhibited progress in understanding the
interplay between living arrangements and HF patient outcomes.
The study described in Chapter Four has an innovative approach for caregiver HF
self-care discharge education. Research confirms that a traditional model of discharge
education is not effective in positively influencing HF patient self-care, and has actually
been associated with readmissions.121,122 Current guidelines recommend the inclusion of
caregivers in HF discharge education however, this is seldom done.123 Certain caregiver
characteristics such as self-efficacy, perceived control and heart failure knowledge may
positively influence patient self-care.44 124 The purpose of this study was to evaluate the
effectiveness of a caregiver only, in-hospital, multi-session, educational intervention
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aimed at increasing caregiver knowledge of HF, improving caregiver self-efficacy and
perceived control. We hypothesized that by improving these caregiver factors, patient
self-care would be improved and 30-day readmission rates would be decreased. The
intervention resulted in an improvement in caregiver perceived control, HF patient selfcare maintenance and management and fewer HF patient readmission in 30-days.
This research will add to the evidence that including caregivers into HF self-care
discharge education is beneficial to caregiver and patient outcomes. This study provides a
structured outline for the effectiveness of a caregiver only education when patients’ are
not able physically or mentally to participate in HF patient self-care education, however,
further research is needed to solidify these results. Further investigation of this
interventional model is needed with more intensive, longer periods of follow-up to ensure
that the influence of the educational interventions persists after 30-days. In current
practice, the results of this study suggests that there needs to be greater attention and
deliberateness to consistently involve caregivers into HF discharge education. Using this
type of educational intervention, nurses have the potential to improve patient outcomes
using the caregiver as a resource for heart failure patient self-care thus decreasing HF
readmissions.

Copyright © Linda Clements 2019

107

References
Chapter One
1.

Benjamin EJ, Virani SS, Callaway CW, et al. Forecasting the future of
cardiovascular disease in the United States: a policy statement from the American
Heart Association. Circulation. 2018;137(12):e67-e492.

2.

Mozaffarian D, Benjamin EJ, Go AS, et al. Executive summary: Heart Disease
and Stroke Statistics-2016 update: A report from the American Heart Association.
Circulation. 2016;133(4):447.

3.

MEMBERS WG, Benjamin EJ, Blaha MJ, et al. Heart disease and stroke
statistics—2017 update: a report from the American Heart Association.
Circulation. 2017;135(10):e146.

4.

Ziaeian B, Fonarow GC. Epidemiology and aetiology of heart failure. Nature
Reviews Cardiology. 2016;13(6):368-378.

5.

Toukhsati SR, Driscoll A, Hare DL. Patient self-management in chronic heart
failure–establishing concordance between guidelines and practice. Cardiac failure
review. 2015;1(2):128.

6.

Jonkman NH, Westland H, Groenwold RH, et al. What are effective program
characteristics of self-management interventions in patients with heart failure? An
individual patient data meta-analysis. Journal of cardiac failure.
2016;22(11):861-871.

7.

Jonkman NH, Westland H, Groenwold RH, et al. Do self-management
interventions work in patients with heart failure? An individual patient data metaanalysis. Circulation. 2016;133(12):1189-1198.

108

8.

Riegel B, Dickson VV, Faulkner KM. The situation-specific theory of heart
failure self-care: revised and updated. Journal of Cardiovascular Nursing.
2016;31(3):226-235.

9.

Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure: The Task Force for the diagnosis
and treatment of acute and chronic heart failure of the European Society of
Cardiology (ESC). Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC. European journal of heart failure.
2016;18(8):891-975.

10.

Lee CS, Moser DK, Lennie TA, Riegel B. Event-free survival in adults with heart
failure who engage in self-care management. Heart & Lung: The Journal of Acute
and Critical Care. 2011;40(1):12-20.

11.

Jaarsma T, Halfens R, Tan F, Abu-Saad HH, Dracup K, Diederiks J. Self-care and
quality of life in patients with advanced heart failure: the effect of a supportive
educational intervention. Heart & Lung: The Journal of Acute and Critical Care.
2000;29(5):319-330.

12.

Riegel B, Lee CS, Dickson VV. Self care in patients with chronic heart failure.
Nature reviews cardiology. 2011;8(11):644-654.

13.

Riegel B, Moser DK, Anker SD, et al. State of the science: promoting self-care in
persons with heart failure: a scientific statement from the American Heart
Association. Circulation. 2009;120(12):1141-1163.

109

14.

Moser DK, Dickson V, Jaarsma T, Lee C, Stromberg A, Riegel B. Role of selfcare in the patient with heart failure. Current cardiology reports. 2012;14(3):265275.

15.

Wu JR, Frazier SK, Rayens MK, Lennie TA, Chung ML, Moser DK. Medication
adherence, social support, and event-free survival in patients with heart failure.
Health psychology : official journal of the Division of Health Psychology,
American Psychological Association. 2013;32(6):637-646.

16.

Dunbar SB, Clark PC, Deaton C, Smith AL, De AK, O'brien MC. Family
education and support interventions in heart failure: a pilot study. Nursing
research. 2005;54(3):158-166.

17.

Bidwell JT, Lyons KS, Lee CS. Caregiver well-being and patient outcomes in
heart failure: a meta-analysis. The Journal of cardiovascular nursing.
2017;32(4):372.

18.

Deek H, Chang S, Newton PJ, et al. An evaluation of involving family caregivers
in the self-care of heart failure patients on hospital readmission: Randomised
controlled trial (the FAMILY study). International journal of nursing studies.
2017;75:101-111.

19.

Ryan P, Sawin KJ. The individual and family self-management theory:
Background and perspectives on context, process, and outcomes. Nursing outlook.
2009;57(4):217-225. e216.

20.

Bandura A. Health promotion by social cognitive means. Health education &
behavior. 2004;31(2):143-164.

110

21.

Heaney CA, Israel BA. Social networks and social support. Health behavior and
health education: Theory, research, and practice. 2008;4:189-210.

22.

Latkin CA, Knowlton AR. Social network assessments and interventions for
health behavior change: a critical review. Behavioral Medicine. 2015;41(3):90-97.

23.

Gusdal AK, Josefsson K, Adolfsson ET, Martin L. Informal caregivers’
experiences and needs when caring for a relative with heart failure: an interview
study. Journal of Cardiovascular Nursing. 2016;31(4):E1-E8.

24.

Joling KJ, van Hout HP, Schellevis FG, et al. Incidence of depression and anxiety
in the spouses of patients with dementia: a naturalistic cohort study of recorded
morbidity with a 6-year follow-up. The American Journal of Geriatric Psychiatry.
2010;18(2):146-153.

25.

Mårtensson J, Dracup K, Canary C, Fridlund B. Living with heart failure:
depression and quality of life in patients and spouses. The Journal of heart and
lung transplantation. 2003;22(4):460-467.

26.

Pihl E, Jacobsson A, Fridlund B, Strömberg A, Måtensson J. Depression and
health‐related quality of life in elderly patients suffering from heart failure and
their spouses: a comparative study. European journal of heart failure.
2005;7(4):583-589.

27.

Chung ML, Moser DK, Lennie TA, Rayens MK. The effects of depressive
symptoms and anxiety on quality of life in patients with heart failure and their
spouses: testing dyadic dynamics using Actor-Partner Interdependence Model.
Journal of psychosomatic research. 2009;67(1):29-35.

111

28.

Dracup K, Evangelista LS, Doering L, Tullman D, Moser DK, Hamilton M.
Emotional well-being in spouses of patients with advanced heart failure. Heart &
Lung: The Journal of Acute and Critical Care. 2004;33(6):354-361.

29.

Pressler SJ, Gradus-Pizlo I, Chubinski SD, et al. Family caregiver outcomes in
heart failure. American Journal of Critical Care. 2009;18(2):149-159.

30.

Chung ML, Lennie TA, Mudd-Martin G, Dunbar SB, Pressler SJ, Moser DK.
Depressive symptoms in patients with heart failure negatively affect family
caregiver outcomes and quality of life. European journal of cardiovascular
nursing : journal of the Working Group on Cardiovascular Nursing of the
European Society of Cardiology. 2014.

31.

Chung ML, Moser DK, Lennie TA, Frazier SK. Perceived social support
predicted quality of life in patients with heart failure, but the effect is mediated by
depressive symptoms. Quality of life research : an international journal of quality
of life aspects of treatment, care and rehabilitation. 2013;22(7):1555-1563.

32.

Rodríguez-Artalejo F, Guallar-Castillón P, Pascual CR, et al. Health-related
quality of life as a predictor of hospital readmission and death among patients
with heart failure. Archives of internal medicine. 2005;165(11):1274-1279.

33.

Faller H, Störk S, Schowalter M, et al. Is health-related quality of life an
independent predictor of survival in patients with chronic heart failure? Journal of
psychosomatic research. 2007;63(5):533-538.

34.

Hoekstra T, Jaarsma T, van Veldhuisen DJ, Hillege HL, Sanderman R, Lesman‐
Leegte I. Quality of life and survival in patients with heart failure. European
journal of heart failure. 2013;15(1):94-102.

112

35.

Couper DP, Sheehan NW. Family dynamics for caregivers: An educational
model. Family Relations. 1987:181-186.

36.

Hilbert GA. Cardiac patients and spouses: family functioning and emotions.
Clinical Nursing Research. 1994;3(3):243-252.

37.

Epstein-Lubow GP, Beevers CG, Bishop DS, Miller IW. Family functioning is
associated with depressive symptoms in caregivers of acute stroke survivors.
Archives of physical medicine and rehabilitation. 2009;90(6):947-955.

38.

Turagabeci AR, Nakamura K, Kizuki M, Takano T. Family structure and health,
how companionship acts as a buffer against ill health. Health and Quality of Life
Outcomes. 2007;5(1):61.

39.

Aldred H, Gott M, Gariballa S. Advanced heart failure: impact on older patients
and informal carers. Journal of advanced nursing. 2005;49(2):116-124.

40.

Bahrami M, Etemadifar S, Shahriari M, Farsani AK. Informational needs and
related problems of family caregivers of heart failure patients: a qualitative study.
Journal of education and health promotion. 2014;3.

41.

Yeh PM, Bull M. Use of the resiliency model of family stress, adjustment and
adaptation in the analysis of family caregiver reaction among families of older
people with congestive heart failure. International Journal of Older People
Nursing. 2012;7(2):117-126.

42.

Liljeroos M, Ågren S, Jaarsma T, Årestedt K, Strömberg A. Long-term effects of
a dyadic psycho-educational intervention on caregiver burden and morbidity in
partners of patients with heart failure: a randomized controlled trial. Quality of
Life Research. 2017;26(2):367-379.

113

43.

Luttik ML, Jaarsma T, Veeger N, Tijssen J, Sanderman R, van Veldhuisen DJ.
Caregiver burden in partners of Heart Failure patients; limited influence of
disease severity. European journal of heart failure. 2007;9(6-7):695-701.

44.

Hwang B, Fleischmann KE, Howie-Esquivel J, Stotts NA, Dracup K. Caregiving
for patients with heart failure: impact on patients’ families. American Journal of
Critical Care. 2011;20(6):431-442.

45.

Makdessi A, Harkness K, Luttik ML, McKelvie RS. The Dutch Objective Burden
Inventory: Validity and reliability in a Canadian population of caregivers for
people with heart failure. European Journal of Cardiovascular Nursing.
2011;10(4):234-240.

46.

Umberson D. Family status and health behaviors: Social control as a dimension of
social integration. Journal of health and social behavior. 1987:306-319.

47.

Mitrani VB, Lewis JE, Feaster DJ, et al. The role of family functioning in the
stress process of dementia caregivers: a structural family framework. The
Gerontologist. 2006;46(1):97-105.

48.

Scharlach A, Li W, Dalvi TB. Family conflict as a mediator of caregiver strain.
Family Relations. 2006;55(5):625-635.

49.

Rodríguez-Sánchez E, Pérez-Peñaranda A, Losada-Baltar A, et al. Relationships
between quality of life and family function in caregiver. BMC family practice.
2011;12(1):19.

50.

Zarit SH. Family care and burden at the end of life. Canadian Medical
Association Journal. 2004;170(12):1811-1812.

114

51.

Northouse LL, Katapodi MC, Song L, Zhang L, Mood DW. Interventions with
family caregivers of cancer patients: meta‐analysis of randomized trials. CA: a
cancer journal for clinicians. 2010;60(5):317-339.

52.

Chung ML, Moser DK, Frazier SK, Lennie TA. Quality of Life and Family
Function Are Poorest When Both Patients with Heart Failure and Their
Caregivers Depressed. Journal of cardiac failure. 2011;17(8):S81.

53.

Guo Y-l, Liu Y-j. Family functioning and depression in primary caregivers of
stroke patients in China. International Journal of Nursing Sciences.
2015;2(2):184-189.

54.

Keitner GI, Ryan CE. Recovery and major depression: factors associated with
twelve-month outcome. The American Journal of Psychiatry. 1992;149(1):93.

55.

Mark Cummings E, Keller PS, Davies PT. Towards a family process model of
maternal and paternal depressive symptoms: Exploring multiple relations with
child and family functioning. Journal of Child Psychology and Psychiatry.
2005;46(5):479-489.

56.

Burt KB, Van Dulmen MH, Carlivati J, et al. Mediating links between maternal
depression and offspring psychopathology: The importance of independent data.
Journal of Child Psychology and Psychiatry. 2005;46(5):490-499.

57.

Beach SR, Sandeen E, O'Leary KD. Depression in marriage: A model for etiology
and treatment. Guilford Press; 1990.

58.

Hooley JM, Orley J, Teasdale JD. Levels of expressed emotion and relapse in
depressed patients. The British Journal of Psychiatry. 1986;148(6):642-647.

115

59.

Ahmedani BK, Solberg LI, Copeland LA, et al. Psychiatric comorbidity and 30day readmissions after hospitalization for heart failure, AMI, and pneumonia.
Psychiatric Services. 2015;66(2):134-140.

60.

Lu MLR, Davila CD, Shah M, et al. Marital status and living condition as
predictors of mortality and readmissions among African Americans with heart
failure. International journal of cardiology. 2016;222:313-318.

61.

Hawkins NM, Jhund PS, McMurray JJ, Capewell S. Heart failure and
socioeconomic status: accumulating evidence of inequality. European journal of
heart failure. 2012;14(2):138-146.

62.

Calvillo–King L, Arnold D, Eubank KJ, et al. Impact of social factors on risk of
readmission or mortality in pneumonia and heart failure: systematic review.
Journal of general internal medicine. 2013;28(2):269-282.

63.

Chung ML, Lennie TA, Riegel B, Wu JR, Dekker RL, Moser DK. Marital status
as an independent predictor of event-free survival of patients with heart failure.
American journal of critical care : an official publication, American Association
of Critical-Care Nurses. 2009;18(6):562-570.

64.

Kataria V, Yamani N, Alimohamed M, Silver A, Saha N, Mohamedali B. Marital
Status Predicts Hospital Length of Stay in Patients with Congestive Heart Failure
Exacerbation. The Journal of Heart and Lung Transplantation. 2017;36(4):S212.

65.

Cherlin AJ. Demographic trends in the United States: A review of research in the
2000s. Journal of Marriage and Family. 2010;72(3):403-419.

66.

Brown SL, Wright MR. Marriage, cohabitation, and divorce in later life.
Innovation in Aging. 2017;1(2):igx015.

116

67.

Vespa J, Lewis JM, Kreider RM. America’s families and living arrangements:
2012. Current Population Reports. 2013;20(2013):P570.

68.

Manfredini R, De Giorgi A, Tiseo R, et al. Marital status, cardiovascular diseases,
and cardiovascular risk factors: a review of the evidence. Journal of Women's
Health. 2017;26(6):624-632.

69.

Chung ML, Moser DK, Lennie TA, Riegel B. Spouses enhance medication
adherence in patients with heart failure. Am Heart Assoc; 2006.

70.

Chung ML, Lennie TA, Riegel B, Wu J-R, Dekker RL, Moser DK. Marital status
as an independent predictor of event-free survival of patients with heart failure.
American Journal of Critical Care. 2009;18(6):562-570.

71.

Luttik ML, Jaarsma T, Veeger N, van Veldhuisen DJ. Marital status, quality of
life, and clinical outcome in patients with heart failure. Heart & lung : the journal
of critical care. 2006;35(1):3-8.

72.

Nakane E, Tanaka N, Kimura Y, et al. Living Alone or Living Only with an
Elderly Spouse Is an Independent Predictor of Hospital Readmission in Elderly
Patients with Decompensated Heart Failure. Journal of the American College of
Cardiology. 2015;65(10 Supplement):A1033.

73.

Howie-Esquivel J, Spicer JG. Association of partner status and disposition with
rehospitalization in heart failure patients. American Journal of Critical Care.
2012;21(3):e65-e73.

74.

Lee KS, Lennie TA, Yoon JY, Wu J-R, Moser DK. Living arrangements modify
the relationship between depressive symptoms and self-care in patients with heart
failure. The Journal of cardiovascular nursing. 2017;32(2):171.

117

75.

Havranek EP, Mujahid MS, Barr DA, et al. Social determinants of risk and
outcomes for cardiovascular disease: a scientific statement from the American
Heart Association. Circulation. 2015;132(9):873-898.

76.

Langford CPH, Bowsher J, Maloney JP, Lillis PP. Social support: a conceptual
analysis. Journal of advanced nursing. 1997;25(1):95-100.

77.

MaloneBeach EE, Zarit SH. Dimensions of social support and social conflict as
predictors of caregiver depression. International psychogeriatrics. 1995;7(1):2538.

78.

Clark AM, Reid ME, Morrison CE, Capewell S, Murdoch DL, McMurray JJ. The
complex nature of informal care in home‐based heart failure management.
Journal of advanced nursing. 2008;61(4):373-383.

79.

Albert NM, Fonarow GC, Abraham WT, et al. Predictors of delivery of hospitalbased heart failure patient education: a report from OPTIMIZE-HF. Journal of
cardiac failure. 2007;13(3):189-198.

80.

Greene SJ, Fonarow GC, Vaduganathan M, Khan SS, Butler J, Gheorghiade M.
The vulnerable phase after hospitalization for heart failure. Nature Reviews
Cardiology. 2015;12(4):220.

81.

Lee KS, Moser DK, Dracup K. Relationship between self-care and
comprehensive understanding of heart failure and its signs and symptoms.
European Journal of Cardiovascular Nursing. 2018;17(6):496-504.

82.

Buck HG, Harkness K, Wion R, et al. Caregivers’ contributions to heart failure
self-care: A systematic review. European Journal of Cardiovascular Nursing.
2014:1474515113518434.

118

83.

Rodakowski J, Rocco PB, Ortiz M, et al. Caregiver integration during discharge
planning for older adults to reduce resource use: a metaanalysis. Journal of the
American Geriatrics Society. 2017;65(8):1748-1755.

84.

Wingham J, Frost J, Britten N, et al. Needs of caregivers in heart failure
management: a qualitative study. Chronic illness. 2015;11(4):304-319.

85.

Doherty LC, Fitzsimons D, McIlfatrick SJ. Carers’ needs in advanced heart
failure: A systematic narrative review. European journal of cardiovascular
nursing. 2016;15(4):203-212.

86.

Kang X, Li Z, Nolan MT. Informal caregivers' experiences of caring for patients
with chronic heart failure: systematic review and metasynthesis of qualitative
studies. Journal of Cardiovascular Nursing. 2011;26(5):386-394.

87.

Clark AM, Davidson P, Currie K, Karimi M, Duncan AS, Thompson DR.
Understanding and promoting effective self-care during heart failure. Current
treatment options in cardiovascular medicine. 2010;12(1):1-9.

88.

Strömberg A. The situation of caregivers in heart failure and their role in
improving patient outcomes. Current heart failure reports. 2013;10(3):270-275.

89.

Friedman MM, Quinn JR. Heart failure patients' time, symptoms, and actions
before a hospital admission. Journal of Cardiovascular Nursing. 2008;23(6):506512.

90.

Assareh AR, Alasti M, Beigi S, Fayyazi S. Effect of Discharge Education on
Quality of Life and Hospital Readmission in Patients with Heart Failure: Is It
Effective? The Journal of Tehran University Heart Center. 2008;3(1):17-20.

119

91.

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the
management of heart failure: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines.
Journal of the American College of Cardiology. 2013;62(16):e147-e239.

92.

Rasmusson K, Flattery M, Baas LS. American Association of Heart Failure
Nurses position paper on educating patients with heart failure. Heart & Lung: The
Journal of Acute and Critical Care. 2015;44(2):173-177.

93.

Cohen S. Social relationships and health. American psychologist. 2004;59(8):676.

94.

Hurley AC, Shea CA. Self-efficacy: strategy for enhancing diabetes self-care. The
Diabetes Educator. 1992;18(2):146-150.

95.

Helgeson VS. Moderators of the relation between perceived control and
adjustment to chronic illness. Journal of Personality and Social Psychology.
1992;63(4):656.

96.

Lennie TA, Worrall-Carter L, Hammash M, et al. Relationship of heart failure
patients' knowledge, perceived barriers, and attitudes regarding low-sodium diet
recommendations to adherence. Progress in cardiovascular nursing.
2008;23(1):6-11.

97.

Chung ML, Bakas T, Plue LD, Williams LS. Effects of self-esteem, optimism,
and perceived control on depression: Testing dyadic dynamics in stroke survivorspouse dyads. Am Heart Assoc; 2013.

98.

Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychological review. 1977;84(2):191.

120

99.

Vellone E, D’Agostino F, Buck HG, et al. The key role of caregiver confidence in
the caregiver’s contribution to self-care in adults with heart failure. European
Journal of Cardiovascular Nursing. 2015;14(5):372-381.

100.

Katz PP, Yelin EH, Smith S, Blanc PD. Perceived control of asthma: development
and validation of a questionnaire. American journal of respiratory and critical
care medicine. 1997;155(2):577-582.

101.

Searle A, Norman P, Thompson R, Vedhara K. Illness representations among
patients with type 2 diabetes and their partners: relationships with selfmanagement behaviors. Journal of psychosomatic research. 2007;63(2):175-184.

102.

Srisuk N, Cameron J, Ski CF, Thompson DR. Randomized controlled trial of
family‐based education for patients with heart failure and their carers. Journal of
advanced nursing. 2017;73(4):857-870.

103.

Hendrix CC, Ray C. Informal caregiver training on home care and cancer
symptom management prior to hospital discharge: a feasibility study. Paper
presented at: Oncology nursing forum2006.

104.

Hendrix CC, Abernethy A, Sloane R, Misuraca J, Moore J. A pilot study on the
influence of an individualized and experiential training on cancer caregiver’s selfefficacy in home care and symptom management. Home healthcare nurse.
2009;27(5):271.

105.

Keefe FJ, Ahles TA, Porter LS, et al. The self-efficacy of family caregivers for
helping cancer patients manage pain at end-of-life. Pain. 2003;103(1):157-162.

106.

Porter LS, Keefe FJ, Garst J, McBride CM, Baucom D. Self-efficacy for
managing pain, symptoms, and function in patients with lung cancer and their

121

informal caregivers: associations with symptoms and distress. PAIN®.
2008;137(2):306-315.
107.

Fortinsky RH, Kercher K, Burant C. Measurement and correlates of family
caregiver self-efficacy for managing dementia. Aging & Mental Health.
2002;6(2):153-160.

108.

Huang HL, Shyu YIL, Chen MC, Chen ST, Lin LC. A pilot study on a home‐
based caregiver training program for improving caregiver self‐efficacy and
decreasing the behavioral problems of elders with dementia in Taiwan.
International journal of geriatric psychiatry. 2003;18(4):337-345.

109.

Becker H, Useem RH. Sociological analysis of the dyad. American Sociological
Review. 1942;7(1):13-26.

110.

Kurylo M, Elliott TR, DeVivo L, Dreer LE. Caregiver social problem solving
abilities and family member adjustment following congestive heart failure.
Journal of Clinical Psychology in Medical Settings. 2004;11(3):151-157.

111.

Kendler KS, Thornton LM, Prescott CA. Gender differences in the rates of
exposure to stressful life events and sensitivity to their depressogenic effects.
American Journal of Psychiatry. 2001;158(4):587-593.

112.

Wang J, Miller JK, Zhao X. Family functioning and social support in men and
women diagnosed with depression in China. Contemporary Family Therapy.
2014;36(2):232-241.

113.

Green J, Waters E, Haikerwal A, et al. Social, cultural and environmental
influences on child activity and eating in Australian migrant communities. Child:
Care, health and development. 2003;29(6):441-448.

122

114.

Ferrer RL, Palmer R, Burge S. The family contribution to health status: a
population-level estimate. The Annals of Family Medicine. 2005;3(2):102-108.

115.

Guan C, Wen X, Gong Y, Liang Y, Wang Z. Family Environment and
Depression: A Population-Based Analysis of Gender Differences in Rural China.
Journal of Family Issues. 2014;35(4):481-500.

116.

Sayers SL, Riegel B, Pawlowski S, Coyne JC, Samaha FF. Social support and
self-care of patients with heart failure. Annals of Behavioral Medicine.
2008;35(1):70-79.

Chapter Two
1.

Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and stroke statistics—
2018 update: a report from the American Heart Association. Circulation.
2018;137(12):e67-e492.

2.

Dunbar SB, Clark PC, Quinn C, Gary RA, Kaslow NJ. Family influences on heart
failure self-care and outcomes. The Journal of cardiovascular nursing.
2008;23(3):258.

3.

Chung ML, Moser DK, Lennie TA, Rayens MK. The effects of depressive
symptoms and anxiety on quality of life in patients with heart failure and their
spouses: Testing dyadic dynamics using Actor–Partner Interdependence Model.
Journal of psychosomatic research. 2009;67(1):29-35.

4.

Luttik ML, Blaauwbroek A, Dijker A, Jaarsma T. Living with heart failure:
partner perspectives. Journal of Cardiovascular Nursing. 2007;22(2):131-137.

5.

Pihl E, Jacobsson A, Fridlund B, Strömberg A, Måtensson J. Depression and
health‐related quality of life in elderly patients suffering from heart failure and

123

their spouses: a comparative study. European journal of heart failure.
2005;7(4):583-589.
6.

Scott LD. Caregiving and care receiving among a technologically dependent heart
failure population. Advances in Nursing Science. 2000;23(2):82-97.

7.

Mårtensson J, Dracup K, Canary C, Fridlund B. Living with heart failure:
depression and quality of life in patients and spouses. The Journal of heart and
lung transplantation. 2003;22(4):460-467.

8.

Schulz R, Sherwood PR. Physical and mental health effects of family caregiving.
Journal of Social Work Education. 2008;44(sup3):105-113.

9.

Bruvik FK, Ulstein ID, Ranhoff AH, Engedal K. The quality of life of people with
dementia and their family carers. Dementia and Geriatric Cognitive Disorders.
2012;34(1):7-14.

10.

Pinquart M, Sörensen S. Spouses, adult children, and children-in-law as
caregivers of older adults: a meta-analytic comparison. Psychology and aging.
2011;26(1):1.

11.

Pattenden J, Roberts H, Lewin R. Living with heart failure; patient and carer
perspectives. European Journal of Cardiovascular Nursing. 2007;6(4):273-279.

12.

Saunders MM. Indicators of health-related quality of life in heart failure family
caregivers. Journal of Community Health Nursing. 2009;26(4):173-182.

13.

Malik FA, Gysels M, Higginson IJ. Living with breathlessness: a survey of
caregivers of breathless patients with lung cancer or heart failure. Palliative
medicine. 2013;27(7):647-656.

124

14.

Chung ML, Moser DK, Lennie TA, Rayens MK. The effects of depressive
symptoms and anxiety on quality of life in patients with heart failure and their
spouses: testing dyadic dynamics using Actor-Partner Interdependence Model.
Journal of psychosomatic research. 2009;67(1):29-35.

15.

Bakas T, Pressler SJ, Johnson EA, Nauser JA, Shaneyfelt T. Family caregiving in
heart failure. Nursing research. 2006;55(3):180-188.

16.

Dracup K, Evangelista LS, Doering L, Tullman D, Moser DK, Hamilton M.
Emotional well-being in spouses of patients with advanced heart failure. Heart &
Lung: The Journal of Acute and Critical Care. 2004;33(6):354-361.

17.

Chung ML, Pressler SJ, Dunbar SB, Lennie TA, Moser DK. Predictors of
depressive symptoms in caregivers of patients with heart failure. The Journal of
cardiovascular nursing. 2010;25(5):411-419.

18.

Pressler SJ, Gradus-Pizlo I, Chubinski SD, et al. Family caregiver outcomes in
heart failure. American Journal of Critical Care. 2009;18(2):149-159.

19.

Luttik ML, Lesman-Leegte I, Jaarsma T. Quality of life and depressive symptoms
in heart failure patients and their partners: the impact of role and gender. Journal
of cardiac failure. 2009;15(7):580-585.

20.

Friedman MM. Gender differences in the health related quality of life of older
adults with heart failure. Heart & Lung: The Journal of Acute and Critical Care.
2003;32(5):320-327.

21.

Yeh PM, Bull M. Use of the resiliency model of family stress, adjustment and
adaptation in the analysis of family caregiver reaction among families of older

125

people with congestive heart failure. International Journal of Older People
Nursing. 2012;7(2):117-126.
22.

Weihs K, Fisher L, Baird M. Families, health, and behavior: A section of the
commissioned report by the Committee on Health and Behavior: Research,
Practice, and Policy Division of Neuroscience and Behavioral Health and
Division of Health Promotion and Disease Prevention Institute of Medicine,
National Academy of Sciences. Families, Systems, & Health. 2002;20(1):7.

23.

Chung ML, Lennie TA, Dekker RL, Wu JR, Moser DK. Depressive symptoms
and poor social support have a synergistic effect on event-free survival in patients
with heart failure. Heart & lung : the journal of critical care. 2011;40(6):492501.

24.

Dunbar SB, Corwin E, Gary RA, HIggins MK, Smith A, Butler J. Novel
Correlates of Depressive Symptoms in Family Caregivers of Heart Failure
Patients. Am Heart Assoc; 2016.

25.

Mitrani VB, Lewis JE, Feaster DJ, et al. The role of family functioning in the
stress process of dementia caregivers: a structural family framework. The
Gerontologist. 2006;46(1):97-105.

26.

Eggenberger SK, Meiers SJ, Krumwiede N, Bliesmer M, Earle P. Reintegration
within families in the context of chronic illness: A family health promoting
process. Journal of Nursing and Healthcare of Chronic Illness. 2011;3(3):283292.

27.

Lieberman MA, Fisher L. The impact of chronic illness on the health and wellbeing of family members. The Gerontologist. 1995;35(1):94-102.

126

28.

Lieberman MA, Fisher L. The effects of family conflict resolution and decision
making on the provision of help for an elder with Alzheimer's disease. The
Gerontologist. 1999;39(2):159-166.

29.

Rohrbaugh MJ, Shoham V, Coyne JC. Effect of marital quality on eight-year
survival of patients with heart failure. The American journal of cardiology.
2006;98(8):1069-1072.

30.

Semple SJ. Conflict in Alzheimer's caregiving families: Its dimensions and
consequences. The Gerontologist. 1992;32(5):648-655.

31.

Deimling GT, Smerglia VL, Schaefer ML. The Impact of Family Environment
and Decision-Making Satisfaction on Caregiver Depression A Path Analytic
Model. Journal of Aging and Health. 2001;13(1):47-71.

32.

Clark PC, Dunbar SB, Shields CG, Viswanathan B, Aycock DM, Wolf SL.
Influence of stroke survivor characteristics and family conflict surrounding
recovery on caregivers’ mental and physical health. Nursing research.
2004;53(6):406-413.

33.

Epstein-Lubow GP, Beevers CG, Bishop DS, Miller IW. Family functioning is
associated with depressive symptoms in caregivers of acute stroke survivors.
Archives of physical medicine and rehabilitation. 2009;90(6):947-955.

34.

Yoo S-H, Kwon H-J, Kim S-H, et al. The impact of a spouse's depression on
family functioning and communication. Korean Journal of Health Promotion.
2016;16(1):11-19.

127

35.

Chung ML, Moser DK, Frazier SK, Lennie TA. Quality of Life and Family
Function Are Poorest When Both Patients with Heart Failure and Their
Caregivers Depressed. Journal of cardiac failure. 2011;17(8):S81.

36.

Heru AM, Ryan CE. Family Functioning in the Caregivers of Patients with
Dementia: One-Year Follow—up. Bulletin of the Menninger Clinic.
2006;70(3):222-231.

37.

Heru A, Ryan C. Depressive symptoms and family functioning in the caregivers
of recently hospitalized patients with chronic/recurrent mood disorders.
International Journal of Psychosocial Rehabilitation. 2002;7(53):53-60.

38.

Chung ML, Lennie TA, Mudd-Martin G, Dunbar SB, Pressler SJ, Moser DK.
Depressive symptoms in patients with heart failure negatively affect family
caregiver outcomes and quality of life. European journal of cardiovascular
nursing : journal of the Working Group on Cardiovascular Nursing of the
European Society of Cardiology. 2014.

39.

Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device.
Journal of marital and family therapy. 1983;9(2):171-180.

40.

Mpofu E, Oakland TD. Assessment in rehabilitation and health. Pearson/Merrill;
2010.

41.

Hammash MH, Hall LA, Lennie TA, et al. Psychometrics of the PHQ-9 as a
measure of depressive symptoms in patients with heart failure. European journal
of cardiovascular nursing : journal of the Working Group on Cardiovascular
Nursing of the European Society of Cardiology. 2013;12(5):446-453.

128

42.

Sawin KJ, Marcia Harrigan PhD M. Measures of family functioning for research
and practice. Research and Theory for Nursing Practice. 1994;8(1):5.

43.

Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device*.
Journal of marital and family therapy. 1983;9(2):171-180.

44.

Miller IW, Kabacoff RI, Epstein NB, et al. The development of a clinical rating
scale the McMaster model of family functioning. Family Process. 1994;33(1):5369.

45.

Staccini L, Tomba E, Grandi S, Keitner GI. The evaluation of family functioning
by the family assessment device: A systematic review of studies in adult clinical
populations. Family process. 2015;54(1):94-115.

46.

Tramonti F, Bonfiglio L, Di Bernardo C, et al. Family functioning in severe brain
injuries: correlations with caregivers’ burden, perceived social support and quality
of life. Psychology, health & medicine. 2015;20(8):933-939.

47.

Stamp KD, Dunbar SB, Clark PC, et al. Family Context Influences Psychological
Outcomes of Depressive Symptoms and Emotional Quality of Life in Patients
With Heart Failure. Journal of Cardiovascular Nursing. 2014;29(6):517-527.

48.

Stamp KD, Dunbar SB, Clark PC, et al. Family partner intervention influences
self-care confidence and treatment self-regulation in patients with heart failure.
European Journal of Cardiovascular Nursing. 2015:1474515115572047.

49.

Spitzer RL, Kroenke K, Williams JB, Group PHQPCS. Validation and utility of a
self-report version of PRIME-MD: the PHQ primary care study. Jama.
1999;282(18):1737-1744.

129

50.

Association AP. Diagnostic and statistical manual of mental disorders (DSM5®). American Psychiatric Pub; 2013.

51.

Kroenke K, Spitzer R. Instruction manual: Instructions for patient health
questionnaire (PHQ) and GAD-7 measures. 2010.

52.

Ware JE, Kosinski M, Turner-Bowker DM, Gandek B. How to score version 2 of
the SF-12 Health Survey (with a supplement documenting version 1) Lincoln. RI:
QualityMetric Incorporated. 2002.

53.

Vellone E, Fida R, Cocchieri A, Sili A, Piras G, Alvaro R. Positive and negative
impact of caregiving to older adults: A structural equation model. Professioni
infermieristiche. 2011;64(4):237-248.

54.

Prior J, Jordan K, Kadam U. Influence of chronic diseases on long-term change in
physical health: a consultation–survey linkage cohort study in general practice.
Quality of Life Research. 2012;21(4):581-591.

55.

Roth DL, Perkins M, Wadley VG, Temple EM, Haley WE. Family caregiving and
emotional strain: Associations with quality of life in a large national sample of
middle-aged and older adults. Quality of life research. 2009;18(6):679-688.

56.

Baron RM, Kenny DA. The moderator–mediator variable distinction in social
psychological research: Conceptual, strategic, and statistical considerations.
Journal of personality and social psychology. 1986;51(6):1173.

57.

Sobel ME. Asymptotic confidence intervals for indirect effects in structural
equation models. Sociological methodology. 1982;13:290-312.

130

58.

Rodríguez-Sánchez E, Pérez-Peñaranda A, Losada-Baltar A, et al. Relationships
between quality of life and family function in caregiver. BMC family practice.
2011;12(1):19.

59.

Scharlach A, Li W, Dalvi TB. Family conflict as a mediator of caregiver strain.
Family Relations. 2006;55(5):625-635.

60.

Jaarsma T, Johansson P, Ågren S, Strömberg A. Quality of life and symptoms of
depression in advanced heart failure patients and their partners. Current opinion
in supportive and palliative care. 2010;4(4):233-237.

61.

Wang J, Mansfield AK, Zhao X, Keitner G. Family functioning in depressed and
non-clinical control families. International Journal of Social Psychiatry.
2013;59(6):561-569.

62.

Wang J, He M, Zhao X. Depressive symptoms, family functioning and quality of
life in Chinese patients with type 2 diabetes. Canadian journal of diabetes.
2015;39(6):507-512.

63.

Smith KP, Christakis NA. Social networks and health. Annu Rev Sociol.
2008;34:405-429.

64.

Latham K. Chronic Illness and Families. Encyclopedia of Family Studies. 2016:15.

65.

Sutter M, Perrin PB, Chang Y-P, Hoyos GR, Buraye JA, Arango-Lasprilla JC.
Linking family dynamics and the mental health of Colombian dementia
caregivers. American Journal of Alzheimer's Disease & Other Dementias®.
2014;29(1):67-75.

131

66.

Beach SR, Sandeen E, O'Leary KD. Depression in marriage: A model for etiology
and treatment. Guilford Press; 1990.

67.

Hooley PJ, Butler G, Howlett JG. The relationship of quality of life, depression,
and caregiver burden in outpatients with congestive heart failure. Congestive
heart failure. 2005;11(6):303-310.

68.

Keitner GI, Miller IW. Family functioning and major depression: an overview.
The American Journal of Psychiatry. 1990;147(9):1128.

69.

Fiscella K, Franks P, Shields CG. Perceived family criticism and primary care
utilization: Psychosocial and biomedical pathways. Family Process.
1997;36(1):25-41.

70.

Elliott TR, Shewchuk RM, Richards JS. Family caregiver social problem-solving
abilities and adjustment during the inital year of the caregiving role. Journal of
Counseling Psychology. 2001;48(2):223.

71.

Elliott T, Grant J, Miller D. Social problem solving abilities and behavioral
health. Social problem solving: Theory, research, and training. 2004:117-133.

72.

Shewchuk RM, Johnson MO, Elliott TR. Self-appraised social problem solving
abilities, emotional reactions and actual problem solving performance. Behaviour
Research and Therapy. 2000;38(7):727-740.

73.

Elliott T, Rivera P. The experience of families and their carers in healthcare.
Handbook of clinical health psychology. 2003:61-77.

74.

Elliott TR, Shewchuk RM, Miller DM, Richards JS. Profiles in problem solving:
Psychological well-being and distress among persons with diabetes mellitus.
Journal of Clinical Psychology in Medical Settings. 2001;8(4):283-291.

132

75.

Galvin KM, Braithwaite DO, Bylund CL. Family communication: Cohesion and
change. Routledge; 2015.

76.

Rosland A-M, Heisler M, Piette JD. The impact of family behaviors and
communication patterns on chronic illness outcomes: a systematic review.
Journal of behavioral medicine. 2012;35(2):221-239.

77.

Heru AM, Ryan CE, Iqbal A. Family functioning in the caregivers of patients
with dementia. International Journal of Geriatric Psychiatry. 2004;19(6):533537.

78.

Clark MC, Nicholas JM, Wassira LN, Gutierrez AP. Psychosocial and biological
indicators of depression in the caregiving population. Biological research for
nursing. 2013;15(1):112-121.

79.

Canam C, Acorn S. Quality of life for family caregivers of people with chronic
health problems. Rehabilitation Nursing. 1999;24(5):192-200.

80.

Li YB, Sprague D. Study on home caregiving for elders with Alzheimer's and
memory impairment. Illness, Crisis & Loss. 2002;10(4):318-333.

81.

Li LW, McLaughlin SJ. Caregiver confidence: does it predict changes in
disability among elderly home care recipients? The Gerontologist. 2011;52(1):7988.

82.

Agren S, Evangelista LS, Hjelm C, Stromberg A. Dyads affected by chronic heart
failure: a randomized study evaluating effects of education and psychosocial
support to patients with heart failure and their partners. J Card Fail.
2012;18(5):359-366.

133

83.

Neri AL, Yassuda MS, Fortes-Burgos ACG, et al. Relationships between gender,
age, family conditions, physical and mental health, and social isolation of elderly
caregivers. International Psychogeriatrics. 2012;24(3):472-483.

84.

Chen Y, Zou H, Zhang Y, Fang W, Fan X. Family caregiver contribution to selfcare of heart failure: an application of the information-motivation-behavioral
skills model. Journal of Cardiovascular Nursing. 2017;32(6):576-583.

85.

Sandberg JG, Miller RB, Harper JM. A qualitative study of marital process and
depressionin older couples. Family Relations. 2002;51(3):256-264.

86.

Vellone E, D’Agostino F, Buck HG, et al. The key role of caregiver confidence in
the caregiver’s contribution to self-care in adults with heart failure. European
Journal of Cardiovascular Nursing. 2015;14(5):372-381.

87.

Sivertsen H, Bjørkløf GH, Engedal K, Selbæk G, Helvik A-S. Depression and
quality of life in older persons: a review. Dementia and Geriatric Cognitive
Disorders. 2015;40(5-6):311-339.

88.

Zuluaga MC, Guallar‐Castillón P, López‐García E, et al. Generic and disease‐
specific quality of life as a predictor of long‐term mortality in heart failure.
European journal of heart failure. 2010;12(12):1372-1378.

89.

Younsi M. Health-related quality-of-life measures: evidence from Tunisian
population using the SF-12 health survey. Value in health regional issues.
2015;7:54-66.

90.

Veit CT, Ware JE. The structure of psychological distress and well-being in
general populations. Journal of consulting and clinical psychology.
1983;51(5):730.

134

91.

Ware Jr JE, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Medical
care. 1996:220-233.

92.

Trivedi MH. The link between depression and physical symptoms. Primary care
companion to the Journal of clinical psychiatry. 2004;6(suppl 1):12.

93.

Ågren S, Evangelista LS, Hjelm C, Strömberg A. Dyads affected by chronic heart
failure: a randomized study evaluating effects of education and psychosocial
support to patients with heart failure and their partners. Journal of cardiac failure.
2012;18(5):359-366.

94.

Löfvenmark C, Saboonchi F, Edner M, Billing E, Mattiasson AC. Evaluation of
an educational programme for family members of patients living with heart
failure: a randomised controlled trial. Journal of clinical nursing. 2013;22(12):115-126.

95.

McMillan SC, Small BJ, Haley WE, Zambroski C, Buck HG. The COPE
intervention for caregivers of patients with heart failure: an adapted intervention.
Journal of hospice and palliative nursing: JHPN: the official journal of the
Hospice and Palliative Nurses Association. 2013;15(4).

96.

Piette JD, Striplin D, Marinec N, Chen J, Aikens JE. A randomized trial of mobile
health support for heart failure patients and their informal caregivers: impacts on
caregiver-reported outcomes. Medical care. 2015;53(8):692.

97.

Evangelista LS, Strömberg A, Dionne-Odom JN. An integrated review of
interventions to improve psychological outcomes in caregivers of patients with
heart failure. Current opinion in supportive and palliative care. 2016;10(1):24-31.

135

98.

Ell K. Social networks, social support and coping with serious illness: The family
connection. Social science & medicine. 1996;42(2):173-183.

99.

Marshall AJ, Harper-Jaques S. Depression and family relationships: Ideas for
healing. Journal of family nursing. 2008;14(1):56-73.

Chapter Three
1.

Benjamin EJ, Virani SS, Callaway CW, et al. Forecasting the future of
cardiovascular disease in the United States: a policy statement from the American
Heart Association. Circulation. 2018;137(12):e67-e492.

2.

Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and stroke statistics—
2018 update: a report from the American Heart Association. Circulation.
2018;137(12):e67-e492.

3.

Kilgore M, Patel HK, Kielhorn A, Maya JF, Sharma P. Economic burden of
hospitalizations of Medicare beneficiaries with heart failure. Risk management
and healthcare policy. 2017;10:63.

4.

Ziaeian B, Fonarow GC. The prevention of hospital readmissions in heart failure.
Progress in cardiovascular diseases. 2016;58(4):379-385.

5.

Howlett JG. Acute heart failure: lessons learned so far. Canadian Journal of
Cardiology. 2011;27(3):284-295.

6.

Linn AC, Azollin K, de Souza EN. Association between self-care and hospital
readmissions of patients with heart failure/Associação entre autocuidado e
reinternação hospitalar de pacientes com insufi ciência cardíaca/Asociación entre
la auto-atención y reingresos hospitalarios de pacientes con insufi ciencia
cardíaca. Revista brasileira de enfermagem. 2016;69(3):469.

136

7.

Foraker RE, Rose KM, Suchindran CM, Chang PP, McNeill AM, Rosamond WD.
Socioeconomic status, Medicaid coverage, clinical comorbidity, and
rehospitalization or death after an incident heart failure hospitalization:
Atherosclerosis Risk in Communities cohort (1987 to 2004). Circulation: Heart
Failure. 2011;4(3):308-316.

8.

Pierre-Louis B, Rodriques S, Gorospe V, et al. Clinical factors associated with
early readmission among acutely decompensated heart failure patients. Archives
of medical science: AMS. 2016;12(3):538.

9.

Krumholz HM, Chaudhry SI, Spertus JA, Mattera JA, Hodshon B, Herrin J. Do
non-clinical factors improve prediction of readmission risk?: Results from the
Tele-HF study. JACC: Heart Failure. 2016;4(1):12-20.

10.

Huynh QL, Saito M, Blizzard CL, et al. Roles of nonclinical and clinical data in
prediction of 30-day rehospitalization or death among heart failure patients.
Journal of cardiac failure. 2015;21(5):374-381.

11.

Moser DK, Frazier SK, Worrall-Carter L, et al. Symptom variability, not severity,
predicts rehospitalization and mortality in patients with heart failure. European
journal of cardiovascular nursing : journal of the Working Group on
Cardiovascular Nursing of the European Society of Cardiology. 2011;10(2):124129.

12.

Lu MLR, Davila CD, Shah M, et al. Marital status and living condition as
predictors of mortality and readmissions among African Americans with heart
failure. International journal of cardiology. 2016;222:313-318.

137

13.

Ross JS, Mulvey GK, Stauffer B, et al. Statistical models and patient predictors of
readmission for heart failure: a systematic review. Archives of internal medicine.
2008;168(13):1371-1386.

14.

Verma AK, Schulte PJ, Bittner V, et al. Socioeconomic and partner status in
chronic heart failure: Relationship to exercise capacity, quality of life, and clinical
outcomes. American heart journal. 2017;183:54-61.

15.

Damiani G, Salvatori E, Silvestrini G, et al. Influence of socioeconomic factors on
hospital readmissions for heart failure and acute myocardial infarction in patients
65 years and older: evidence from a systematic review. Clinical interventions in
aging. 2015;10:237.

16.

Ponce SG, Norris J, Dodendorf D, Martinez M, Cox B, Laskey W. Impact of
Ethnicity, Sex, and Socio-Economic Status on the Risk for Heart Failure
Readmission: The Importance of Context. Ethnicity & disease. 2018;28(2):99104.

17.

Arbaje AI, Wolff JL, Yu Q, Powe NR, Anderson GF, Boult C. Postdischarge
environmental and socioeconomic factors and the likelihood of early hospital
readmission among community-dwelling Medicare beneficiaries. The
Gerontologist. 2008;48(4):495-504.

18.

Toukhsati S, Jaarsma T, Babu A, Driscoll A, Hare D. Self-Care Interventions
That Reduce Hospital Readmissions in Patients With Heart Failure; Towards the
Identification of Change Agents. Clinical Medicine Insights: Cardiology.
2019;13:1179546819856855.

138

19.

Luttik ML, Jaarsma T, Moser D, Sanderman R, van Veldhuisen DJ. The
importance and impact of social support on outcomes in patients with heart
failure: an overview of the literature. Journal of Cardiovascular Nursing.
2005;20(3):162-169.

20.

Strachan PH, Currie K, Harkness K, Spaling M, Clark AM. Context matters in
heart failure self-care: a qualitative systematic review. Journal of cardiac failure.
2014;20(6):448-455.

21.

Buck HG, Harkness K, Wion R, et al. Caregivers’ contributions to heart failure
self-care: A systematic review. European Journal of Cardiovascular Nursing.
2014:1474515113518434.

22.

Cherlin AJ. Demographic trends in the United States: A review of research in the
2000s. Journal of Marriage and Family. 2010;72(3):403-419.

23.

Langford CPH, Bowsher J, Maloney JP, Lillis PP. Social support: a conceptual
analysis. Journal of advanced nursing. 1997;25(1):95-100.

24.

Howie-Esquivel J, Spicer JG. Association of partner status and disposition with
rehospitalization in heart failure patients. American Journal of Critical Care.
2012;21(3):e65-e73.

25.

Lee KS, Lennie TA, Yoon JY, Wu J-R, Moser DK. Living arrangements modify
the relationship between depressive symptoms and self-care in patients with heart
failure. The Journal of cardiovascular nursing. 2017;32(2):171.

26.

Chung ML, Dekker RL, Lennie TA, Moser DK. Antidepressants do not improve
event-free survival in patients with heart failure when depressive symptoms

139

remain. Heart & Lung: The Journal of Acute and Critical Care. 2013;42(2):8591.
27.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
Journal of chronic diseases. 1987;40(5):373-383.

28.

Witt EA, Goren A. A comparison of the utility of variants of the charlson
comorbidity index (CCI) in predicting patient-reported health outcomes. Value in
Health. 2014;17(3):A194.

29.

Arthur K, Collier M, Foreman J, et al. Improving 60 minutes of heart failure
education is associated with a 30 day readmission rate reduction. Heart & Lung:
The Journal of Acute and Critical Care. 2015;44(6):552.

30.

Ma C. Rehospitalisation rates and associated factors within 6 months after
hospital discharge for patients with chronic heart failure: A longitudinal
observational study. Journal of clinical nursing. 2019.

31.

Berkman LF, Glass T. Social integration, social networks, social support, and
health. Social epidemiology. 2000;1:137-173.

32.

Chung ML, Lennie TA, Mudd-Martin G, Moser DK. Adherence to the low
sodium diet in patients with heart failure is best when family members also follow
the diet: A multicenter observational study. The Journal of cardiovascular
nursing. 2015;30(1):44.

33.

Blok DJ, de Vlas SJ, van Empelen P, van Lenthe FJ. The role of smoking in social
networks on smoking cessation and relapse among adults: A longitudinal study.
Preventive medicine. 2017;99:105-110.

140

34.

Wu JR, Frazier SK, Rayens MK, Lennie TA, Chung ML, Moser DK. Medication
adherence, social support, and event-free survival in patients with heart failure.
Health psychology : official journal of the Division of Health Psychology,
American Psychological Association. 2013;32(6):637-646.

35.

Dunbar SB, Clark PC, Deaton C, Smith AL, De AK, O'brien MC. Family
education and support interventions in heart failure: a pilot study. Nursing
research. 2005;54(3):158-166.

36.

Brown SL, Lin I-F, Hammersmith AM, Wright MR. Later life marital dissolution
and repartnership status: A national portrait. The Journals of Gerontology: Series
B. 2016;73(6):1032-1042.

37.

Bandura A. Health promotion by social cognitive means. Health education &
behavior. 2004;31(2):143-164.

38.

Lau DT, Kirby JB. The relationship between living arrangement and preventive
care use among community-dwelling elderly persons. American journal of public
health. 2009;99(7):1315-1321.

39.

Lau DT, Kirby JB. Living arrangement and colorectal cancer screening: updated
USPSTF guidelines. American journal of public health. 2009;99(10):1733-1734.

40.

Tsakos G, Sabbah W, Chandola T, et al. Social relationships and oral health
among adults aged 60 years or older. Psychosomatic medicine. 2013;75(2):178186.

41.

Peng Y-I, Lin T-F. Social capital and preventive care use among the elderly under
Taiwan’s National Health Insurance. Archives of gerontology and geriatrics.
2018;75:28-36.

141

42.

Aune D, Schlesinger S, Norat T, Riboli E. Tobacco smoking and the risk of heart
failure: A systematic review and meta-analysis of prospective studies. European
journal of preventive cardiology. 2019;26(3):279-288.

43.

Conard MW, Haddock CK, Carlos Poston WS, Spertus JA, Consortium COR.
The impact of smoking status on the health status of heart failure patients.
Congestive heart failure. 2009;15(2):82-86.

44.

Writing Group M, Lloyd-Jones D, Adams RJ, et al. Heart disease and stroke
statistics--2010 update: a report from the American Heart Association.
Circulation. 2010;121(7):e46-e215.

45.

Heidenreich PA, Albert NM, Allen LA, et al. Forecasting the impact of heart
failure in the United States. Circulation: Heart Failure. 2013;6(3):606-619.

46.

Storrow AB, Jenkins CA, Self WH, et al. The burden of acute heart failure on US
emergency departments. JACC: Heart Failure. 2014;2(3):269-277.

47.

Chamberlain RS, Sond J, Mahendraraj K, Lau CS, Siracuse BL. Determining 30day readmission risk for heart failure patients: the Readmission After Heart
Failure scale. International journal of general medicine. 2018;11:127.

48.

Carlson JN, Menegazzi JJ, Callaway CW. Magnitude of national ED visits and
resource utilization by the uninsured. The American journal of emergency
medicine. 2013;31(4):722-726.

49.

Hasegawa K, Tsugawa Y, Camargo Jr CA, Brown DF. Frequent utilization of the
emergency department for acute heart failure syndrome: a population-based study.
Circulation: Cardiovascular Quality and Outcomes. 2014;7(5):735-742.

142

50.

Brody A, Murphy E, Flack J, Levy P. Primary care in the emergency department–
an untapped resource for public health research and innovation. The West Indian
medical journal. 2014;63(3):234

Chapter Four
1.

Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and stroke statistics—
2018 update: a report from the American Heart Association. Circulation.
2018;137(12):e67-e492.

2.

Roger VL. Epidemiology of heart failure. Circulation research. 2013;113(6):646659.

3.

Klersy C, De Silvestri A, Gabutti G, et al. Economic impact of remote patient
monitoring: an integrated economic model derived from a meta‐analysis of
randomized controlled trials in heart failure. European journal of heart failure.
2011;13(4):450-459.

4.

Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the
Medicare fee-for-service program. New England Journal of Medicine.
2009;360(14):1418-1428.

5.

Torio C, Moore B. National inpatient hospital costs: the most expensive
conditions by payer, 2013. Agency for Healthcare Research and Quality
Healthcare Cost and Utilization Project Statistical Brief# 204. 2017.

6.

Van Walraven C, Bennett C, Jennings A, Austin PC, Forster AJ. Proportion of
hospital readmissions deemed avoidable: a systematic review. Canadian Medical
Association Journal. 2011:cmaj. 101860.

143

7.

Marti CN, Georgiopoulou VV, Giamouzis G, et al. Patient‐Reported Selective
Adherence to Heart Failure Self‐Care Recommendations: A Prospective Cohort
Study: The Atlanta Cardiomyopathy Consortium. Congestive heart failure.
2013;19(1):16-24.

8.

Riegel B, Lee CS, Dickson VV. Self care in patients with chronic heart failure.
Nature reviews cardiology. 2011;8(11):644-654.

9.

Gau J, Ting C, Yeh M, Chang T. The effectiveness of comprehensive care
programs at improving self-care and quality of life and reducing rehospitalization
in patients with congestive heart failure. Journal of Evidence-Based Nursing.
2008;4(3):233-242.

10.

Riegel B, Jaarsma T, Strömberg A. A middle-range theory of self-care of chronic
illness. Advances in Nursing Science. 2012;35(3):194-204.

11.

Vellone E, Fida R, Ghezzi V, et al. Patterns of self-care in adults with heart
failure and their associations with sociodemographic and clinical characteristics,
quality of life, and hospitalizations: a cluster analysis. Journal of Cardiovascular
Nursing. 2017;32(2):180-189.

12.

Ross JS, Chen J, Lin Z, et al. Recent national trends in readmission rates after
heart failure hospitalization. Circulation: Heart Failure. 2010;3(1):97-103.

13.

Wu JR, Lennie TA, Chung ML, et al. Medication adherence mediates the
relationship between marital status and cardiac event-free survival in patients with
heart failure. Heart & lung : the journal of critical care. 2012;41(2):107-114.

14.

Riegel B. Foreword: Self-care of heart failure: what is the state of the science?
The Journal of cardiovascular nursing. 2008;23(3):187-189.

144

15.

Vellone E, Riegel B, Cocchieri A, et al. Validity and reliability of the caregiver
contribution to self-care of heart failure index. Journal of Cardiovascular
Nursing. 2013;28(3):245-255.

16.

Buck HG, Harkness K, Wion R, et al. Caregivers’ contributions to heart failure
self-care: A systematic review. European Journal of Cardiovascular Nursing.
2014:1474515113518434.

17.

Von Korff M, Gruman J, Schaefer J, Curry SJ, Wagner EH. Collaborative
management of chronic illness. Annals of internal medicine. 1997;127(12):10971102.

18.

Burg MM, Seeman TE. Families and health: The negative side of social ties.
Annals of Behavioral Medicine. 1994.

19.

Heidenreich PA, Albert NM, Allen LA, et al. Forecasting the impact of heart
failure in the United States. Circulation: Heart Failure. 2013;6(3):606-619.

20.

Rasmusson K, Flattery M, Baas LS. American Association of Heart Failure
Nurses position paper on educating patients with heart failure. Heart & Lung: The
Journal of Acute and Critical Care. 2015;44(2):173-177.

21.

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the
management of heart failure: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines.
Journal of the American College of Cardiology. 2013;62(16):e147-e239.

22.

Dunbar SB, Clark PC, Quinn C, Gary RA, Kaslow NJ. Family influences on heart
failure self-care and outcomes. The Journal of cardiovascular nursing.
2008;23(3):258.

145

23.

Pinquart M, Sörensen S. adult children, and children-in-law as caregivers of older
adults: a meta-analytic comparison. Psychol Aging 2011; 26 (1.

24.

Friedman MM. Older adults' symptoms and their duration before hospitalization
for heart failure. Heart & Lung: The Journal of Acute and Critical Care.
1997;26(3):169-176.

25.

Dickson VV, Buck H, Riegel B. A qualitative meta-analysis of heart failure selfcare practices among individuals with multiple comorbid conditions. Journal of
cardiac failure. 2011;17(5):413-419.

26.

Gere J, Martire LM, Keefe FJ, Stephens MAP, Schulz R. Spouse confidence in
self-efficacy for arthritis management predicts improved patient health. Annals of
Behavioral Medicine. 2014;48(3):337-346.

27.

Li LW, McLaughlin SJ. Caregiver confidence: does it predict changes in
disability among elderly home care recipients? The Gerontologist. 2011;52(1):7988.

28.

Rohrbaugh MJ, Shoham V, Coyne JC, Cranford JA, Sonnega JS, Nicklas JM.
Beyond the" Self in Self-Efficacy: Spouse Confidence Predicts Patient Survival
Following Heart Failure. Journal of Family Psychology. 2004;18(1):184.

29.

Keefe FJ, Ahles TA, Porter LS, et al. The self-efficacy of family caregivers for
helping cancer patients manage pain at end-of-life. Pain. 2003;103(1):157-162.

30.

Kidd L, Hubbard G, O’carroll R, Kearney N. Perceived control and involvement
in self care in patients with colorectal cancer. Journal of clinical nursing.
2009;18(16):2292-2300.

146

31.

Chung ML, Bakas T, Plue LD, Williams LS. Effects of self-esteem, optimism,
and perceived control on depressive symptoms in stroke survivor-spouse dyads.
The Journal of cardiovascular nursing. 2016;31(2):E8.

32.

Reid KR, Reid K, Esquivel JH, et al. Video Education Improves Heart Failure
Knowledge and Self-Care. Journal of cardiac failure. 2018;24(8):S97-S98.

33.

Bidwell JT, Higgins MK, Reilly CM, Clark PC, Dunbar SB. Shared heart failure
knowledge and self-care outcomes in patient-caregiver dyads. Heart & Lung.
2018;47(1):32-39.

34.

Keefe FJ, Ahles TA, Porter LS, et al. The self-efficacy of family caregivers for
helping cancer patients manage pain at end-of-life. PAIN®. 2003;103(1-2):157162.

35.

Moser DK, Dracup K, Doering LV. Effect of cardiopulmonary resuscitation
training for parents of high-risk neonates on perceived anxiety, control, and
burden. Heart & lung. 1999;28(5):326-333.

36.

Moser DK, Dracup K. Impact of cardiopulmonary resuscitation training on
perceived control in spouses of recovering cardiac patients. Research in nursing
& health. 2000;23(4):270-278.

37.

Clark AP, McDougall G, Riegel B, et al. Health status and self-care outcomes
following an education-support intervention for people with chronic heart failure.
The Journal of cardiovascular nursing. 2015;30(4 0 1):S3.

38.

Browne S, Macdonald S, May CR, Macleod U, Mair FS. Patient, carer and
professional perspectives on barriers and facilitators to quality care in advanced
heart failure. PLoS One. 2014;9(3):e93288.

147

39.

Doherty LC, Fitzsimons D, McIlfatrick SJ. Carers’ needs in advanced heart
failure: A systematic narrative review. European journal of cardiovascular
nursing. 2016;15(4):203-212.

40.

Kang X, Li Z, Nolan MT. Informal caregivers' experiences of caring for patients
with chronic heart failure: systematic review and metasynthesis of qualitative
studies. Journal of Cardiovascular Nursing. 2011;26(5):386-394.

41.

Vellone E, D’Agostino F, Buck HG, et al. The key role of caregiver confidence in
the caregiver’s contribution to self-care in adults with heart failure. European
Journal of Cardiovascular Nursing. 2015;14(5):372-381.

42.

Chen Y, Zou H, Zhang Y, Fang W, Fan X. Family caregiver contribution to selfcare of heart failure: an application of the information-motivation-behavioral
skills model. Journal of Cardiovascular Nursing. 2017;32(6):576-583.

43.

Rohrbaugh MJ, Cranford JA, Shoham V, Nicklas JM, Sonnega JS, Coyne JC.
Couples coping with congestive heart failure: role and gender differences in
psychological distress. Journal of Family Psychology. 2002;16(1):3.

44.

Bandura A. Health promotion by social cognitive means. Health education &
behavior. 2004;31(2):143-164.

45.

Khan CM, Iida M, Stephens MAP, Fekete EM, Druley JA, Greene KA. Spousal
support following knee surgery: roles of self-efficacy and perceived emotional
responsiveness. Rehabilitation Psychology. 2009;54(1):28.

46.

Campbell LC, Keefe FJ, McKee DC, et al. Prostate cancer in African Americans:
relationship of patient and partner self-efficacy to quality of life. Journal of pain
and symptom management. 2004;28(5):433-444.

148

47.

Katz PP, Eisner MD, Yelin EH, et al. Functioning and psychological status among
individuals with COPD. Quality of life research. 2005;14(8):1835-1843.

48.

Katz PP, Yelin EH, Smith S, Blanc PD. Perceived control of asthma: development
and validation of a questionnaire. American journal of respiratory and critical
care medicine. 1997;155(2):577-582.

49.

Searle A, Norman P, Thompson R, Vedhara K. Illness representations among
patients with type 2 diabetes and their partners: relationships with selfmanagement behaviors. Journal of psychosomatic research. 2007;63(2):175-184.

50.

Srisuk N, Cameron J, Ski CF, Thompson DR. Randomized controlled trial of
family‐based education for patients with heart failure and their carers. Journal of
advanced nursing. 2017;73(4):857-870.

51.

Williams SL, French DP. What are the most effective intervention techniques for
changing physical activity self-efficacy and physical activity behaviour—and are
they the same? Health education research. 2011;26(2):308-322.

52.

Dunbar SB, Clark PC, Reilly CM, et al. A trial of family partnership and
education interventions in heart failure. Journal of cardiac failure.
2013;19(12):829-841.

53.

Shahriari M, Ahmadi M, Babaee S, Mehrabi T, Sadeghi M. Effects of a family
support program on self-care behaviors in patients with congestive heart failure.
Iranian journal of nursing and midwifery research. 2013;18(2):152.

54.

Chung ML, Moser DK, Lennie TA. Feasibility of Family Sodium Watcher
Program to Improve Adherence to Low Sodium Diet in Patients with Heart
Failure and Caregivers. Am Heart Assoc; 2014.

149

55.

Srisuk N, Cameron J, Ski CF, Thompson DR. Heart failure family-based
education: a systematic review. Patient education and counseling.
2016;99(3):326-338.

56.

Schwarz KA, Mion LC, Hudock D, Litman G. Telemonitoring of heart failure
patients and their caregivers: a pilot randomized controlled trial. Progress in
cardiovascular nursing. 2008;23(1):18-26.

57.

Ågren S, S Evangelista L, Davidson T, Strömberg A. Cost‐effectiveness of a
nurse‐led education and psychosocial programme for patients with chronic heart
failure and their partners. Journal of clinical nursing. 2013;22(15-16):2347-2353.

58.

Ågren S, Evangelista LS, Hjelm C, Strömberg A. Dyads affected by chronic heart
failure: a randomized study evaluating effects of education and psychosocial
support to patients with heart failure and their partners. Journal of cardiac failure.
2012;18(5):359-366.

59.

DeWalt DA, Pignone M, Malone R, et al. Development and pilot testing of a
disease management program for low literacy patients with heart failure. Patient
education and counseling. 2004;55(1):78-86.

60.

Kinugasa Y, Kato M, Sugihara S, et al. Multidisciplinary intensive education in
the hospital improves outcomes for hospitalized heart failure patients in a
Japanese rural setting. BMC health services research. 2014;14(1):351.

61.

Yancy CW, Jessup M, Bozkurt B, et al. 2017 ACC/AHA/HFSA focused update of
the 2013 ACCF/AHA guideline for the management of heart failure: a report of
the American College of Cardiology/American Heart Association Task Force on

150

Clinical Practice Guidelines and the Heart Failure Society of America. Journal of
the American College of Cardiology. 2017;70(6):776-803.
62.

White M, Garbez R, Carroll M, Brinker E, Howie-Esquivel J. Is “teach-back”
associated with knowledge retention and hospital readmission in hospitalized
heart failure patients? Journal of Cardiovascular Nursing. 2013;28(2):137-146.

63.

Fredericks S, Beanlands H, Spalding K, Da Silva M. Effects of the characteristics
of teaching on the outcomes of heart failure patient education interventions: a
systematic review. European Journal of Cardiovascular Nursing. 2010;9(1):3037.

64.

Inglis SC, Clark RA, Dierckx R, Prieto-Merino D, Cleland JG. Structured
telephone support or non-invasive telemonitoring for patients with heart failure.
BMJ Publishing Group Ltd and British Cardiovascular Society; 2017.

65.

Coster S, Norman I. Cochrane reviews of educational and self-management
interventions to guide nursing practice: a review. International journal of nursing
studies. 2009;46(4):508-528.

66.

Vreeland DG, Rea RE, Montgomery LL. A review of the literature on heart
failure and discharge education. Critical care nursing quarterly. 2011;34(3):235245.

67.

Washburn SC, Hornberger CA. Nurse educator guidelines for the management of
heart failure. The Journal of Continuing Education in Nursing. 2008;39(6):263267.

68.

Jaarsma T, Nikolova-Simons M, van der Wal MH. Nurses' strategies to address
self-care aspects related to medication adherence and symptom recognition in

151

heart failure patients: an in-depth look. Heart & Lung: the journal of acute and
critical care. 2012;41(6):583-593.
69.

Koelling TM, Johnson ML, Cody RJ, Aaronson KD. Discharge education
improves clinical outcomes in patients with chronic heart failure. Circulation.
2005;111(2):179-185.

70.

Luttik ML, Blaauwbroek A, Dijker A, Jaarsma T. Living with heart failure:
partner perspectives. Journal of Cardiovascular Nursing. 2007;22(2):131-137.

71.

Bahrami M, Etemadifar S, Shahriari M, Farsani AK. Informational needs and
related problems of family caregivers of heart failure patients: a qualitative study.
Journal of education and health promotion. 2014;3.

72.

Welsh D, Marcinek R, Abshire D, et al. Theory-based low-sodium diet education
for heart failure patients. Home healthcare nurse. 2010;28(7):432.

73.

Lennie TA, Chung ML, Moser DK. What should we tell patients with heart
failure about sodium restriction and how should we counsel them? Current heart
failure reports. 2013;10(3):219-226.

74.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
Journal of chronic diseases. 1987;40(5):373-383.

75.

Thompson SC, Spacapan S. Perceptions of control in vulnerable populations.
Journal of Social Issues. 1991;47(4):1-21.

76.

Moser DK, Riegel B, McKinley S, et al. The Control Attitudes Scale-Revised:
Psychometric Evaluation in Three Groups of Cardiac Patients. Nursing research.
2009;58(1):42.

152

77.

Wonggom P, Du H, Clark RA. Evaluation of the effectiveness of an interactive
avatar‐based education application for improving heart failure patients’
knowledge and self‐care behaviours: A pragmatic randomized controlled trial
protocol. Journal of Advanced Nursing. 2018;74(11):2667-2676.

78.

Piette JD, Gregor MA, Share D, et al. Improving Heart Failure Self‐Management
Support by Actively Engaging Out‐of‐Home Caregivers: Results of a Feasibility
Study. Congestive heart failure. 2008;14(1):12-18.

79.

van der Wal MH, Jaarsma T, Moser DK, van Veldhuisen DJ. Development and
testing of the Dutch heart failure knowledge scale. European Journal of
Cardiovascular Nursing. 2005;4(4):273-277.

80.

Kutner M, Greenberg E, Baer J. A First Look at the Literacy of America's Adults
in the 21st Century. NCES 2006-470. National Center for Education Statistics.
2006.

81.

Kindig DA, Panzer AM, Nielsen-Bohlman L. Health literacy: a prescription to
end confusion. National Academies Press; 2004.

82.

Noureldin M, Plake KS, Morrow DG, Tu W, Wu J, Murray MD. Effect of health
literacy on drug adherence in patients with heart failure. Pharmacotherapy: The
Journal of Human Pharmacology and Drug Therapy. 2012;32(9):819-826.

83.

Koh HK, Brach C, Harris LM, Parchman ML. A proposed ‘health literate care
model’would constitute a systems approach to improving patients’ engagement in
care. Health Affairs. 2013;32(2):357-367.

153

84.

Easton P, Entwistle VA, Williams B. Health in the'hidden population'of people
with low literacy. A systematic review of the literature. BMC public health.
2010;10(1):459.

85.

Eichler K, Wieser S, Brügger U. The costs of limited health literacy: a systematic
review. International journal of public health. 2009;54(5):313.

86.

Yuen EY, Knight T, Ricciardelli LA, Burney S. Health literacy of caregivers of
adult care recipients: A systematic scoping review. Health & social care in the
community. 2018;26(2):e191-e206.

87.

Shah LC, West P, Bremmeyr K, Savoy-Moore RT. Health literacy instrument in
family medicine: the “newest vital sign” ease of use and correlates. The Journal of
the American Board of Family Medicine. 2010;23(2):195-203.

88.

VanGeest JB, Welch VL, Weiner SJ. Patients' perceptions of screening for health
literacy: Reactions to the newest vital sign. Journal of Health Communication.
2010;15(4):402-412.

89.

Weiss BD, Mays MZ, Martz W, et al. Quick assessment of literacy in primary
care: the newest vital sign. The Annals of Family Medicine. 2005;3(6):514-522.

90.

Sayers SL, Riegel B, Pawlowski S, Coyne JC, Samaha FF. Social support and
self-care of patients with heart failure. Annals of Behavioral Medicine.
2008;35(1):70-79.

91.

Riegel B, Dickson VV, Goldberg LR, Deatrick JA. Factors associated with the
development of expertise in heart failure self-care. Nursing research.
2007;56(4):235-243.

154

92.

Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device.
Journal of marital and family therapy. 1983;9(2):171-180.

93.

Staccini L, Tomba E, Grandi S, Keitner GI. The evaluation of family functioning
by the family assessment device: A systematic review of studies in adult clinical
populations. Family process. 2015;54(1):94-115.

94.

Stamp KD, Dunbar SB, Clark PC, et al. Family partner intervention influences
self-care confidence and treatment self-regulation in patients with heart failure.
European Journal of Cardiovascular Nursing. 2015:1474515115572047.

95.

Moser DK, Dracup K. Role of spousal anxiety and depression in patients'
psychosocial recovery after a cardiac event. Psychosomatic Medicine.
2004;66(4):527-532.

96.

Moser DK, Dracup K. Psychosocial recovery from a cardiac event: the influence
of perceived control. Heart & Lung: The Journal of Acute and Critical Care.
1995;24(4):273-280.

97.

Riegel B, Moser DK, Anker SD, et al. State of the science: promoting self-care in
persons with heart failure: a scientific statement from the American Heart
Association. Circulation. 2009;120(12):1141-1163.

98.

Quinn C, Dunbar SB, Higgins M. Heart failure symptom assessment and
management: can caregivers serve as proxy? The Journal of cardiovascular
nursing. 2010;25(2):142.

99.

Deek H, Chang S, Newton PJ, et al. An evaluation of involving family caregivers
in the self-care of heart failure patients on hospital readmission: Randomised

155

controlled trial (the FAMILY study). International journal of nursing studies.
2017;75:101-111.
100.

Liljeroos M, Ågren S, Jaarsma T, Årestedt K, Strömberg A. Long-term effects of
a dyadic psycho-educational intervention on caregiver burden and morbidity in
partners of patients with heart failure: a randomized controlled trial. Quality of
Life Research. 2017;26(2):367-379.

101.

Clark AM, Reid ME, Morrison CE, Capewell S, Murdoch DL, McMurray JJ. The
complex nature of informal care in home‐based heart failure management.
Journal of advanced nursing. 2008;61(4):373-383.

102.

Pagnini F, Bercovitz K, Langer E. Perceived control and mindfulness:
Implications for clinical practice. Journal of Psychotherapy Integration.
2016;26(2):91.

103.

Rotter JB. Generalized expectancies for internal versus external control of
reinforcement. Psychological monographs: General and applied. 1966;80(1):1.

104.

Ajzen I, Madden TJ. Prediction of goal-directed behavior: Attitudes, intentions,
and perceived behavioral control. Journal of experimental social psychology.
1986;22(5):453-474.

105.

Clark AM, Spaling M, Harkness K, et al. Determinants of effective heart failure
self-care: a systematic review of patients’ and caregivers’ perceptions. Heart.
2014;100(9):716-721.

106.

Buck HG, Dickson VV, Fida R, et al. Predictors of hospitalization and quality of
life in heart failure: A model of comorbidity, self-efficacy and self-care.
International journal of nursing studies. 2015;52(11):1714-1722.

156

Chapter Five
1.

Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and stroke statistics—
2018 update: a report from the American Heart Association. Circulation.
2018;137(12):e67-e492.

2.

Roger VL. Epidemiology of heart failure. Circulation research. 2013;113(6):646659.

3.

Klersy C, De Silvestri A, Gabutti G, et al. Economic impact of remote patient
monitoring: an integrated economic model derived from a meta‐analysis of
randomized controlled trials in heart failure. European journal of heart failure.
2011;13(4):450-459.

4.

Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the
Medicare fee-for-service program. New England Journal of Medicine.
2009;360(14):1418-1428.

5.

Torio C, Moore B. National inpatient hospital costs: the most expensive
conditions by payer, 2013. Agency for Healthcare Research and Quality
Healthcare Cost and Utilization Project Statistical Brief# 204. 2017.

6.

Van Walraven C, Bennett C, Jennings A, Austin PC, Forster AJ. Proportion of
hospital readmissions deemed avoidable: a systematic review. Canadian Medical
Association Journal. 2011:cmaj. 101860.

7.

Marti CN, Georgiopoulou VV, Giamouzis G, et al. Patient‐Reported Selective
Adherence to Heart Failure Self‐Care Recommendations: A Prospective Cohort
Study: The Atlanta Cardiomyopathy Consortium. Congestive heart failure.
2013;19(1):16-24.

157

8.

Riegel B, Lee CS, Dickson VV. Self care in patients with chronic heart failure.
Nature reviews cardiology. 2011;8(11):644-654.

9.

Gau J, Ting C, Yeh M, Chang T. The effectiveness of comprehensive care
programs at improving self-care and quality of life and reducing rehospitalization
in patients with congestive heart failure. Journal of Evidence-Based Nursing.
2008;4(3):233-242.

10.

Riegel B, Jaarsma T, Strömberg A. A middle-range theory of self-care of chronic
illness. Advances in Nursing Science. 2012;35(3):194-204.

11.

Vellone E, Fida R, Ghezzi V, et al. Patterns of self-care in adults with heart
failure and their associations with sociodemographic and clinical characteristics,
quality of life, and hospitalizations: a cluster analysis. Journal of Cardiovascular
Nursing. 2017;32(2):180-189.

12.

Ross JS, Chen J, Lin Z, et al. Recent national trends in readmission rates after
heart failure hospitalization. Circulation: Heart Failure. 2010;3(1):97-103.

13.

Wu JR, Lennie TA, Chung ML, et al. Medication adherence mediates the
relationship between marital status and cardiac event-free survival in patients with
heart failure. Heart & lung : the journal of critical care. 2012;41(2):107-114.

14.

Riegel B. Foreword: Self-care of heart failure: what is the state of the science?
The Journal of cardiovascular nursing. 2008;23(3):187-189.

15.

Vellone E, Riegel B, Cocchieri A, et al. Validity and reliability of the caregiver
contribution to self-care of heart failure index. Journal of Cardiovascular
Nursing. 2013;28(3):245-255.

158

16.

Buck HG, Harkness K, Wion R, et al. Caregivers’ contributions to heart failure
self-care: A systematic review. European Journal of Cardiovascular Nursing.
2014:1474515113518434.

17.

Von Korff M, Gruman J, Schaefer J, Curry SJ, Wagner EH. Collaborative
management of chronic illness. Annals of internal medicine. 1997;127(12):10971102.

18.

Burg MM, Seeman TE. Families and health: The negative side of social ties.
Annals of Behavioral Medicine. 1994.

19.

Heidenreich PA, Albert NM, Allen LA, et al. Forecasting the impact of heart
failure in the United States. Circulation: Heart Failure. 2013;6(3):606-619.

20.

Rasmusson K, Flattery M, Baas LS. American Association of Heart Failure
Nurses position paper on educating patients with heart failure. Heart & Lung: The
Journal of Acute and Critical Care. 2015;44(2):173-177.

21.

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the
management of heart failure: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines.
Journal of the American College of Cardiology. 2013;62(16):e147-e239.

22.

Dunbar SB, Clark PC, Quinn C, Gary RA, Kaslow NJ. Family influences on heart
failure self-care and outcomes. The Journal of cardiovascular nursing.
2008;23(3):258.

23.

Pinquart M, Sörensen S. adult children, and children-in-law as caregivers of older
adults: a meta-analytic comparison. Psychol Aging 2011; 26 (1.

159

24.

Friedman MM. Older adults' symptoms and their duration before hospitalization
for heart failure. Heart & Lung: The Journal of Acute and Critical Care.
1997;26(3):169-176.

25.

Dickson VV, Buck H, Riegel B. A qualitative meta-analysis of heart failure selfcare practices among individuals with multiple comorbid conditions. Journal of
cardiac failure. 2011;17(5):413-419.

26.

Gere J, Martire LM, Keefe FJ, Stephens MAP, Schulz R. Spouse confidence in
self-efficacy for arthritis management predicts improved patient health. Annals of
Behavioral Medicine. 2014;48(3):337-346.

27.

Li LW, McLaughlin SJ. Caregiver confidence: does it predict changes in
disability among elderly home care recipients? The Gerontologist. 2011;52(1):7988.

28.

Rohrbaugh MJ, Shoham V, Coyne JC, Cranford JA, Sonnega JS, Nicklas JM.
Beyond the" Self in Self-Efficacy: Spouse Confidence Predicts Patient Survival
Following Heart Failure. Journal of Family Psychology. 2004;18(1):184.

29.

Keefe FJ, Ahles TA, Porter LS, et al. The self-efficacy of family caregivers for
helping cancer patients manage pain at end-of-life. Pain. 2003;103(1):157-162.

30.

Kidd L, Hubbard G, O’carroll R, Kearney N. Perceived control and involvement
in self care in patients with colorectal cancer. Journal of clinical nursing.
2009;18(16):2292-2300.

31.

Chung ML, Bakas T, Plue LD, Williams LS. Effects of self-esteem, optimism,
and perceived control on depressive symptoms in stroke survivor-spouse dyads.
The Journal of cardiovascular nursing. 2016;31(2):E8.

160

32.

Reid KR, Reid K, Esquivel JH, et al. Video Education Improves Heart Failure
Knowledge and Self-Care. Journal of cardiac failure. 2018;24(8):S97-S98.

33.

Bidwell JT, Higgins MK, Reilly CM, Clark PC, Dunbar SB. Shared heart failure
knowledge and self-care outcomes in patient-caregiver dyads. Heart & Lung.
2018;47(1):32-39.

34.

Keefe FJ, Ahles TA, Porter LS, et al. The self-efficacy of family caregivers for
helping cancer patients manage pain at end-of-life. PAIN®. 2003;103(1-2):157162.

35.

Moser DK, Dracup K, Doering LV. Effect of cardiopulmonary resuscitation
training for parents of high-risk neonates on perceived anxiety, control, and
burden. Heart & lung. 1999;28(5):326-333.

36.

Moser DK, Dracup K. Impact of cardiopulmonary resuscitation training on
perceived control in spouses of recovering cardiac patients. Research in nursing
& health. 2000;23(4):270-278.

37.

Clark AP, McDougall G, Riegel B, et al. Health status and self-care outcomes
following an education-support intervention for people with chronic heart failure.
The Journal of cardiovascular nursing. 2015;30(4 0 1):S3.

38.

Browne S, Macdonald S, May CR, Macleod U, Mair FS. Patient, carer and
professional perspectives on barriers and facilitators to quality care in advanced
heart failure. PLoS One. 2014;9(3):e93288.

39.

Doherty LC, Fitzsimons D, McIlfatrick SJ. Carers’ needs in advanced heart
failure: A systematic narrative review. European journal of cardiovascular
nursing. 2016;15(4):203-212.

161

40.

Kang X, Li Z, Nolan MT. Informal caregivers' experiences of caring for patients
with chronic heart failure: systematic review and metasynthesis of qualitative
studies. Journal of Cardiovascular Nursing. 2011;26(5):386-394.

41.

Vellone E, D’Agostino F, Buck HG, et al. The key role of caregiver confidence in
the caregiver’s contribution to self-care in adults with heart failure. European
Journal of Cardiovascular Nursing. 2015;14(5):372-381.

42.

Chen Y, Zou H, Zhang Y, Fang W, Fan X. Family caregiver contribution to selfcare of heart failure: an application of the information-motivation-behavioral
skills model. Journal of Cardiovascular Nursing. 2017;32(6):576-583.

43.

Rohrbaugh MJ, Cranford JA, Shoham V, Nicklas JM, Sonnega JS, Coyne JC.
Couples coping with congestive heart failure: role and gender differences in
psychological distress. Journal of Family Psychology. 2002;16(1):3.

44.

Bandura A. Health promotion by social cognitive means. Health education &
behavior. 2004;31(2):143-164.

45.

Khan CM, Iida M, Stephens MAP, Fekete EM, Druley JA, Greene KA. Spousal
support following knee surgery: roles of self-efficacy and perceived emotional
responsiveness. Rehabilitation Psychology. 2009;54(1):28.

46.

Campbell LC, Keefe FJ, McKee DC, et al. Prostate cancer in African Americans:
relationship of patient and partner self-efficacy to quality of life. Journal of pain
and symptom management. 2004;28(5):433-444.

47.

Katz PP, Eisner MD, Yelin EH, et al. Functioning and psychological status among
individuals with COPD. Quality of life research. 2005;14(8):1835-1843.

162

48.

Katz PP, Yelin EH, Smith S, Blanc PD. Perceived control of asthma: development
and validation of a questionnaire. American journal of respiratory and critical
care medicine. 1997;155(2):577-582.

49.

Searle A, Norman P, Thompson R, Vedhara K. Illness representations among
patients with type 2 diabetes and their partners: relationships with selfmanagement behaviors. Journal of psychosomatic research. 2007;63(2):175-184.

50.

Srisuk N, Cameron J, Ski CF, Thompson DR. Randomized controlled trial of
family‐based education for patients with heart failure and their carers. Journal of
advanced nursing. 2017;73(4):857-870.

51.

Williams SL, French DP. What are the most effective intervention techniques for
changing physical activity self-efficacy and physical activity behaviour—and are
they the same? Health education research. 2011;26(2):308-322.

52.

Dunbar SB, Clark PC, Reilly CM, et al. A trial of family partnership and
education interventions in heart failure. Journal of cardiac failure.
2013;19(12):829-841.

53.

Shahriari M, Ahmadi M, Babaee S, Mehrabi T, Sadeghi M. Effects of a family
support program on self-care behaviors in patients with congestive heart failure.
Iranian journal of nursing and midwifery research. 2013;18(2):152.

54.

Chung ML, Moser DK, Lennie TA. Feasibility of Family Sodium Watcher
Program to Improve Adherence to Low Sodium Diet in Patients with Heart
Failure and Caregivers. Am Heart Assoc; 2014.

163

55.

Srisuk N, Cameron J, Ski CF, Thompson DR. Heart failure family-based
education: a systematic review. Patient education and counseling.
2016;99(3):326-338.

56.

Schwarz KA, Mion LC, Hudock D, Litman G. Telemonitoring of heart failure
patients and their caregivers: a pilot randomized controlled trial. Progress in
cardiovascular nursing. 2008;23(1):18-26.

57.

Ågren S, S Evangelista L, Davidson T, Strömberg A. Cost‐effectiveness of a
nurse‐led education and psychosocial programme for patients with chronic heart
failure and their partners. Journal of clinical nursing. 2013;22(15-16):2347-2353.

58.

Ågren S, Evangelista LS, Hjelm C, Strömberg A. Dyads affected by chronic heart
failure: a randomized study evaluating effects of education and psychosocial
support to patients with heart failure and their partners. Journal of cardiac failure.
2012;18(5):359-366.

59.

DeWalt DA, Pignone M, Malone R, et al. Development and pilot testing of a
disease management program for low literacy patients with heart failure. Patient
education and counseling. 2004;55(1):78-86.

60.

Kinugasa Y, Kato M, Sugihara S, et al. Multidisciplinary intensive education in
the hospital improves outcomes for hospitalized heart failure patients in a
Japanese rural setting. BMC health services research. 2014;14(1):351.

61.

Yancy CW, Jessup M, Bozkurt B, et al. 2017 ACC/AHA/HFSA focused update of
the 2013 ACCF/AHA guideline for the management of heart failure: a report of
the American College of Cardiology/American Heart Association Task Force on

164

Clinical Practice Guidelines and the Heart Failure Society of America. Journal of
the American College of Cardiology. 2017;70(6):776-803.
62.

White M, Garbez R, Carroll M, Brinker E, Howie-Esquivel J. Is “teach-back”
associated with knowledge retention and hospital readmission in hospitalized
heart failure patients? Journal of Cardiovascular Nursing. 2013;28(2):137-146.

63.

Fredericks S, Beanlands H, Spalding K, Da Silva M. Effects of the characteristics
of teaching on the outcomes of heart failure patient education interventions: a
systematic review. European Journal of Cardiovascular Nursing. 2010;9(1):3037.

64.

Inglis SC, Clark RA, Dierckx R, Prieto-Merino D, Cleland JG. Structured
telephone support or non-invasive telemonitoring for patients with heart failure.
BMJ Publishing Group Ltd and British Cardiovascular Society; 2017.

65.

Coster S, Norman I. Cochrane reviews of educational and self-management
interventions to guide nursing practice: a review. International journal of nursing
studies. 2009;46(4):508-528.

66.

Vreeland DG, Rea RE, Montgomery LL. A review of the literature on heart
failure and discharge education. Critical care nursing quarterly. 2011;34(3):235245.

67.

Washburn SC, Hornberger CA. Nurse educator guidelines for the management of
heart failure. The Journal of Continuing Education in Nursing. 2008;39(6):263267.

68.

Jaarsma T, Nikolova-Simons M, van der Wal MH. Nurses' strategies to address
self-care aspects related to medication adherence and symptom recognition in

165

heart failure patients: an in-depth look. Heart & Lung: the journal of acute and
critical care. 2012;41(6):583-593.
69.

Koelling TM, Johnson ML, Cody RJ, Aaronson KD. Discharge education
improves clinical outcomes in patients with chronic heart failure. Circulation.
2005;111(2):179-185.

70.

Luttik ML, Blaauwbroek A, Dijker A, Jaarsma T. Living with heart failure:
partner perspectives. Journal of Cardiovascular Nursing. 2007;22(2):131-137.

71.

Bahrami M, Etemadifar S, Shahriari M, Farsani AK. Informational needs and
related problems of family caregivers of heart failure patients: a qualitative study.
Journal of education and health promotion. 2014;3.

72.

Welsh D, Marcinek R, Abshire D, et al. Theory-based low-sodium diet education
for heart failure patients. Home healthcare nurse. 2010;28(7):432.

73.

Lennie TA, Chung ML, Moser DK. What should we tell patients with heart
failure about sodium restriction and how should we counsel them? Current heart
failure reports. 2013;10(3):219-226.

74.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
Journal of chronic diseases. 1987;40(5):373-383.

75.

Thompson SC, Spacapan S. Perceptions of control in vulnerable populations.
Journal of Social Issues. 1991;47(4):1-21.

76.

Moser DK, Riegel B, McKinley S, et al. The Control Attitudes Scale-Revised:
Psychometric Evaluation in Three Groups of Cardiac Patients. Nursing research.
2009;58(1):42.

166

77.

Wonggom P, Du H, Clark RA. Evaluation of the effectiveness of an interactive
avatar‐based education application for improving heart failure patients’
knowledge and self‐care behaviours: A pragmatic randomized controlled trial
protocol. Journal of Advanced Nursing. 2018;74(11):2667-2676.

78.

Piette JD, Gregor MA, Share D, et al. Improving Heart Failure Self‐Management
Support by Actively Engaging Out‐of‐Home Caregivers: Results of a Feasibility
Study. Congestive heart failure. 2008;14(1):12-18.

79.

van der Wal MH, Jaarsma T, Moser DK, van Veldhuisen DJ. Development and
testing of the Dutch heart failure knowledge scale. European Journal of
Cardiovascular Nursing. 2005;4(4):273-277.

80.

Kutner M, Greenberg E, Baer J. A First Look at the Literacy of America's Adults
in the 21st Century. NCES 2006-470. National Center for Education Statistics.
2006.

81.

Kindig DA, Panzer AM, Nielsen-Bohlman L. Health literacy: a prescription to
end confusion. National Academies Press; 2004.

82.

Noureldin M, Plake KS, Morrow DG, Tu W, Wu J, Murray MD. Effect of health
literacy on drug adherence in patients with heart failure. Pharmacotherapy: The
Journal of Human Pharmacology and Drug Therapy. 2012;32(9):819-826.

83.

Koh HK, Brach C, Harris LM, Parchman ML. A proposed ‘health literate care
model’would constitute a systems approach to improving patients’ engagement in
care. Health Affairs. 2013;32(2):357-367.

167

84.

Easton P, Entwistle VA, Williams B. Health in the'hidden population'of people
with low literacy. A systematic review of the literature. BMC public health.
2010;10(1):459.

85.

Eichler K, Wieser S, Brügger U. The costs of limited health literacy: a systematic
review. International journal of public health. 2009;54(5):313.

86.

Yuen EY, Knight T, Ricciardelli LA, Burney S. Health literacy of caregivers of
adult care recipients: A systematic scoping review. Health & social care in the
community. 2018;26(2):e191-e206.

87.

Shah LC, West P, Bremmeyr K, Savoy-Moore RT. Health literacy instrument in
family medicine: the “newest vital sign” ease of use and correlates. The Journal of
the American Board of Family Medicine. 2010;23(2):195-203.

88.

VanGeest JB, Welch VL, Weiner SJ. Patients' perceptions of screening for health
literacy: Reactions to the newest vital sign. Journal of Health Communication.
2010;15(4):402-412.

89.

Weiss BD, Mays MZ, Martz W, et al. Quick assessment of literacy in primary
care: the newest vital sign. The Annals of Family Medicine. 2005;3(6):514-522.

90.

Sayers SL, Riegel B, Pawlowski S, Coyne JC, Samaha FF. Social support and
self-care of patients with heart failure. Annals of Behavioral Medicine.
2008;35(1):70-79.

91.

Riegel B, Dickson VV, Goldberg LR, Deatrick JA. Factors associated with the
development of expertise in heart failure self-care. Nursing research.
2007;56(4):235-243.

168

92.

Epstein NB, Baldwin LM, Bishop DS. The McMaster family assessment device.
Journal of marital and family therapy. 1983;9(2):171-180.

93.

Staccini L, Tomba E, Grandi S, Keitner GI. The evaluation of family functioning
by the family assessment device: A systematic review of studies in adult clinical
populations. Family process. 2015;54(1):94-115.

94.

Stamp KD, Dunbar SB, Clark PC, et al. Family partner intervention influences
self-care confidence and treatment self-regulation in patients with heart failure.
European Journal of Cardiovascular Nursing. 2015:1474515115572047.

95.

Moser DK, Dracup K. Role of spousal anxiety and depression in patients'
psychosocial recovery after a cardiac event. Psychosomatic Medicine.
2004;66(4):527-532.

96.

Moser DK, Dracup K. Psychosocial recovery from a cardiac event: the influence
of perceived control. Heart & Lung: The Journal of Acute and Critical Care.
1995;24(4):273-280.

97.

Riegel B, Moser DK, Anker SD, et al. State of the science: promoting self-care in
persons with heart failure: a scientific statement from the American Heart
Association. Circulation. 2009;120(12):1141-1163.

98.

Quinn C, Dunbar SB, Higgins M. Heart failure symptom assessment and
management: can caregivers serve as proxy? The Journal of cardiovascular
nursing. 2010;25(2):142.

99.

Deek H, Chang S, Newton PJ, et al. An evaluation of involving family caregivers
in the self-care of heart failure patients on hospital readmission: Randomised

169

controlled trial (the FAMILY study). International journal of nursing studies.
2017;75:101-111.
100.

Liljeroos M, Ågren S, Jaarsma T, Årestedt K, Strömberg A. Long-term effects of
a dyadic psycho-educational intervention on caregiver burden and morbidity in
partners of patients with heart failure: a randomized controlled trial. Quality of
Life Research. 2017;26(2):367-379.

101.

Clark AM, Reid ME, Morrison CE, Capewell S, Murdoch DL, McMurray JJ. The
complex nature of informal care in home‐based heart failure management.
Journal of advanced nursing. 2008;61(4):373-383.

102.

Pagnini F, Bercovitz K, Langer E. Perceived control and mindfulness:
Implications for clinical practice. Journal of Psychotherapy Integration.
2016;26(2):91.

103.

Rotter JB. Generalized expectancies for internal versus external control of
reinforcement. Psychological monographs: General and applied. 1966;80(1):1.

104.

Ajzen I, Madden TJ. Prediction of goal-directed behavior: Attitudes, intentions,
and perceived behavioral control. Journal of experimental social psychology.
1986;22(5):453-474.

105.

Clark AM, Spaling M, Harkness K, et al. Determinants of effective heart failure
self-care: a systematic review of patients’ and caregivers’ perceptions. Heart.
2014;100(9):716-721.

106.

Buck HG, Dickson VV, Fida R, et al. Predictors of hospitalization and quality of
life in heart failure: A model of comorbidity, self-efficacy and self-care.
International journal of nursing studies. 2015;52(11):1714-1722.

170

107.

Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure: The Task Force for the diagnosis
and treatment of acute and chronic heart failure of the European Society of
Cardiology (ESC). Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC. European journal of heart failure.
2016;18(8):891-975.

108.

Ambrosy AP, Fonarow GC, Butler J, et al. The global health and economic
burden of hospitalizations for heart failure: lessons learned from hospitalized
heart failure registries. Journal of the American College of Cardiology.
2014;63(12):1123-1133.

109.

Benjamin EJ, Virani SS, Callaway CW, et al. Forecasting the future of
cardiovascular disease in the United States: a policy statement from the American
Heart Association. Circulation. 2018;137(12):e67-e492.

110.

Boyde M, Peters R, New N, Hwang R, Ha T, Korczyk D. Self-care educational
intervention to reduce hospitalisations in heart failure: a randomised controlled
trial. European Journal of Cardiovascular Nursing. 2018;17(2):178-185.

111.

Toukhsati S, Jaarsma T, Babu A, Driscoll A, Hare D. Self-Care Interventions
That Reduce Hospital Readmissions in Patients With Heart Failure; Towards the
Identification of Change Agents. Clinical Medicine Insights: Cardiology.
2019;13:1179546819856855.

112.

Buck HG, Stromberg A, Chung ML, et al. A systematic review of heart failure
dyadic self-care interventions focusing on intervention components, contexts, and
outcomes. International journal of nursing studies. 2018;77:232-242.

171

113.

Wu JR, Frazier SK, Rayens MK, Lennie TA, Chung ML, Moser DK. Medication
adherence, social support, and event-free survival in patients with heart failure.
Health psychology : official journal of the Division of Health Psychology,
American Psychological Association. 2013;32(6):637-646.

114.

Chung ML, Moser DK, Lennie TA, Rayens MK. The effects of depressive
symptoms and anxiety on quality of life in patients with heart failure and their
spouses: Testing dyadic dynamics using Actor–Partner Interdependence Model.
Journal of psychosomatic research. 2009;67(1):29-35.

115.

Scott LD. Caregiving and care receiving among a technologically dependent heart
failure population. Advances in Nursing Science. 2000;23(2):82-97.

116.

Karmilovich S. Burden and stress associated with spousal caregiving for
individuals with heart failure. Progress in cardiovascular nursing. 1994;9(1):3338.

117.

Pihl E, Jacobsson A, Fridlund B, Strömberg A, Måtensson J. Depression and
health‐related quality of life in elderly patients suffering from heart failure and
their spouses: a comparative study. European journal of heart failure.
2005;7(4):583-589.

118.

Hooley PJ, Butler G, Howlett JG. The relationship of quality of life, depression,
and caregiver burden in outpatients with congestive heart failure. Congestive
heart failure. 2005;11(6):303-310.

119.

Navidian A, Yaghoubinia F, Ganjali A, Khoshsimaee S. The effect of self-care
education on the awareness, attitude, and adherence to self-care behaviors in

172

hospitalized patients due to heart failure with and without depression. PloS one.
2015;10(6):e0130973.
120.

Russell D, Taylor J. Living alone and depressive symptoms: the influence of
gender, physical disability, and social support among Hispanic and non-Hispanic
older adults. Journals of Gerontology Series B: Psychological Sciences and
Social Sciences. 2009;64(1):95-104.

121.

Gheorghiade M, Vaduganathan M, Fonarow GC, Bonow RO. Rehospitalization
for heart failure: problems and perspectives. Journal of the American College of
Cardiology. 2013;61(4):391-403.

122.

Fonarow GC, Abraham WT, Albert NM, et al. Factors identified as precipitating
hospital admissions for heart failure and clinical outcomes: findings from
OPTIMIZE-HF. Archives of internal medicine. 2008;168(8):847-854.

123.

Albert NM, Fonarow GC, Abraham WT, et al. Predictors of delivery of hospitalbased heart failure patient education: a report from OPTIMIZE-HF. Journal of
cardiac failure. 2007;13(3):189-198.

124.

Wallston BS, Alagna SW, DeVellis BM, DeVellis RF. Social support and
physical health. Health psychology. 1983;2(4):367.

173

Vita
Education
Institution

Degree

Date Conferred

Field of Study

Prestonsburg Community
College

ADN

1983

Nursing

University of Kentucky

BSN

1991

Nursing

University of Kentucky

MSN

2008

Nursing

Professional Experience
Year

Employer

Title

2010-Present

University of Kentucky
Medical Center

Clinical Nurse Specialist
CCU/CTICU

2010-Present

Bluegrass Community &
Technical College

Clinical Nursing Instructor

2002-2010

University of Kentucky
Medical Center

Cardiac Catheterization Recovery
Unit Staff Nurse/Charge Nurse

2007-2008

University of Kentucky
College of Nursing

Coronary Care Unit

Honors and Awards:
•

“Self-Care and Patient Readmission with Caregiver Education”. Research Award,
Delta Psi Chapter of Sigma Theta Tau. $1600.00. Awarded, December 2014,
Completed March, 2017.

•

Recipient of the 2015 Karen Sexton Firestarter Award. University of Kentucky
Medical Center. Awarded, May 2015.

•

Recipient of the 2019 Saha Awards for Cardiovascular Research and Education,
Paula Fritz, RN Patient Education Award.

Publications:
Clements, L., Moser, D. K., Lennie, T. A., Frazier, S. K., & Chung, M. L. (2018).
Improvement of Heart Failure Self-Care and Patient Readmission with Caregiver
Education. Circulation, 138(Suppl_1), A15195-A15195.

174

Tasan, E., Jesinger, M. E., Charnigo, R. J., Kramer, S. P., Kim, S., Clements, L., &
Campbell, C. L. (2016). Early Prognosticators for Induction of Therapeutic Hypothermia
Following Cardiac Arrest. Therapeutic hypothermia and temperature management, 6(3),
122-129.
Clements, L., Moore, M., Tribble, T., & Blake, J. (2014). Reducing skin breakdown in
patients receiving extracorporeal membranous oxygenation. Nursing Clinics, 49(1), 6168.

Linda Clements
Signature

175

